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(57) Abstract 

This bvcolioD it directed to compound! of formula (I) and lbs phmnuceutkally-ecceptBbte talc thereof, where die au bsti l mww are 
as defined in the Specification, which Me trowm honnone aecretagogues and which increase the level of endogenous growth hormone. 
The compoonds of this invention an useful for the treatment and prevention of osteoporosis , congestive heart faQon, fraHij associated 
with aging, obesity; amrtrrnttng hone ftacttae repair, attenuating protein cataboBc response after a major operation, reducing cachexia and 
protein loo due to chronic Illness, accelerating wound healing, or localeming the recovery of fawn patients or patients having undergone 
major surgery, improving muscle strength, mobility, maintenance of ildn thidneas. metabolic homeostasis or renal hom eosta si s, the 
compounds of the present Invention ait also useful in treating osteoporosis whet used In comfainatinp wife: a bhpbosphonate compound 
m± as alendronate; estrogen, pi c umin , and optionally progesterone; an estrogen agonist or antagonist; or calcitonin, and phtrnnmrtical 
compositlDns iBcfti) therefor- Hunter. the present mventioo U oirocttd to pluomaccutical eompositinra useful for increasing the endogenous 
production or release of growth hormone in a human or other animal which comprises en effective amount of a eompoond of the 



Invention and a growth hmnmne secretogogue selected from GHRP-6, Heasrelln, GHRP-1. growth honoone releasing factor (GRPX tGP-1 
1GF-2 or B-ffTVM. The inventian is also directed to intsmmdiatea useful in the preparation Of co t n p oan d i of for mula (I). 
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5 GROWTH-HORMONE SECRE7AG0GUES 

This invention relates to dipeptide compounds which are growth hormone 
9ecretagogues and are useful for the treatment and prevention of osteoporosis. 

Background of the Invention 
Growth hormone (GH), which is secreted from the pituitary gland, stimulates 
10 growth of all tissues of the body that are capable of growing. In addition, growth 
hormone ts known to have the following basic effects on the metabolic process of the 
body. 

1. Increased rate of protein synthesis in substantially all cells of the 
body; 

15 2. Decreased rate of carbohydrate utilization in cells of the body; 

3. Increased mobifization of free tatty adds and use of fatty acids for 
energy. 

Deficiency in growth hormone results in a variety of medical disorders. In 
children, it causes dwarfism. In adults, the consequences of acquired GH deficiency 

20 include profound reduction in lean tody mass and concomitant increase in total body 
fat, particularly in the truncal region. Decreased skeletal and cardiac muscle mass 
and muscle strength lead to a significant reduction in exercise capacity. Bone 
density is also reduced. Administration of exogenous growth hormone has been 
shown to reverse many of the metabolic changes. Additional benefits of therapy 

25 have Included reduction In LDL cholesterol and improved psychological well-being. 

In cases where increased levels of growth hormone were desired, the 
problem was generally solved by providing exogenous growth hormone or by 
administering an agent which stimulated growth hormone production and/or release. 
In either case the peptidyi nature of the compound necessitated that it be 

30 administered by injection. Initially the source of growth hormone was the extraction 
of the pituitary glands of cadavers. This resulted in an expensive product, and 
carried with it the risk that a disease associated with the source of the pituitary gland 
coutd be transmitted to the recipient of the growth hormone (e.g.. Jacot^Creutzfeid 
disease). Recently, recombinant growth hormone has become available which, while 

35 no longer carrying any risk of disease transmission, is still a very expensive product 
which must be given by injection or by a nasal spray. 

Most GH deficiencies are caused by defects in GH release, not primary 
defects in pituitary synthesis of GH. Therefore, an alternative strategy for 
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normalteing serum GH levels is by stimulating its release from somatotrophs, 
increasing GH secretion can be achieved by stimulating or inhibiting various 
neurotransmitter systems in the brain and hypothalamus. As a result, the 
development of synthetic growth hormone-releasing agents to stimulate pituitary GH 
5 secretion are being pursued, and may have several advantages over expensive and 
inconvenient GH replacement therapy. By acting along physiologic regulatory 
pathways, the most desirable agents would stimulate pulsatile GH secretion, and 
excessive levels of GH that have been associated with the undesirable side effects 
of exogenous GH administration would be avoided by virtue of intact negative 
10 feedback loops. 

Physiologic and pharmacologic stimulators of GH secretion include argmine, 
L-3.4-dihydroxyphenylalanine (L-OOPA), glucagon, vasopressin, and Insulin induced 
hypoglycemia, as well as activities such as sleep and exercise, indirectly cause 
growth hormone to be released from the pituitary by acting In some fashion on the 
15 hypothalamus perhaps either to decrease somatostatin secretion or to Increase the 
secretion of the known secretagogue growth hormone releasing factor (GHRF) or an 
unknown endogenous growth hormone-reteasing hormone or all of these. 

Other compounds have been developed which stimulate the release of 
endogenous growth hormone such as analogous peptidyl compounds related to GRF 
20 or the peptides of U.S. Patent 4,411,890. These peptides. wWte considerably 
smaller than growth hormones are still susceptible to various proteases. As with 
most peptides, their potential for oral bioavailability is low. WO 04/13696 refers to 
certain spiroplperidines and homologues which promote release of growth hormone. 
Preferred compounds are of the genera! structure shown below. 

25 
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The compounds of WO 94/1 1 012 and WO 94/13696 are reported to be useful 
in the treatment of osteoporosis in combination with parathyroid hormone or a 
bisphosphonate. 

Summary nHhB Invention 

5 This invention provides compounds of the formula: 

O X* 
R 1 |] R 3 ' 

N C C N 




I I. 1 \ 



(CHdw R 4 O 



the racemiodlastereomeric mixtures and optical isomers of said compounds and the 
pnarmaceuttcaHy-acceptabte salts and prodrugs thereof. 
10 wherein 
eisOor 1; - 

n and w are each independently 0, 1 or 2, provided that w and n cannot both be 0 at 
the same time; 
Y is oxygen or sulfur; 
15 R 1 is hydrogen, ^^CH^NtX^CtOJX^.KCH^NCX^CCOJtCHjJrA 1 . 

-(CH^NfX^SO^CH^ 1 . -(CH 2 ) 1| N(X 6 )S0 2 X fl l ^CH^NtX'^ONp^tCH,)^ 1 , 
-(CH 2 ) q N(X 6 )C(0)N<X 6 )<X e ). -(CH^C^N^CX 6 ). K0H 2 ) q C<O)N(X*><CH J )rA\ 
-(C^CtOJOX 6 . HCHj^CCOOtCH^ 1 , -{CH^OX*. -{CH^OCfO))? 6 , 
-(CH^OCtOXCH^rA 1 , -(CH 2 ) q OC(0)NP< 6 )(CH a )pA\ -<CH 2 ) <l OC<0)N(X 6 KX 8 ) 1 
20 HCH2) Q C(0)X e .-(CH a ),C(0)(CH 2 ) ^ A , .-(CH ^ ),N(X , >C(0)OX^ 

-(CH2)<^(X 6 )SO J N{X 6 )(X 6 ). -{CH^StOWC 8 , ^CH^OWCHjJrA 1 . 
^C-C, 0 )allcy1, -{ChWrA 1 , -(CHj),-(CrC,)cycloalkyl, -(CHaVYMC^alkyl. 
•(CHaJ^Y^CHaJrA 1 or ^CHjVYMCHiHCrCdeycloalkyl; 

where the alkyl and cydoalkyl groups In the definition of R 1 are optionally 
25 substituted with (d-0 4 )alky1. hydroxy!. (C r C«)alkoxy, carboxyl. -CONH». 

-S(0) 01 (C,-Oalkyl. -00,(0,-04)3^1 ester, 1H-tetrazol^-yl or 1, 2 or 3 fluoro; 

Y' is O. ^OU -C(0)NX*-. -CH*CH-. -CsC. -Np^jCPK -C(0)NX«-. 

-0(O)O-. -OC^NCX 6 )- or -0C(0>-; 
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q is 0,1, 2, 3 or 4; 
tis0,1,2or3; 

said (CH 2 ) q group and (CH 2 ) t group may each be optionally substituted with 
hydroxyl, (d-GJataxy, carboxyl, -CONH* -StOUCt-CeJalkyl. 
-COatCi-C^alkyl ester, 1H-tetrazol-5-yt t 1, 2 or 3 fluoro, or 1 or 2 (C r 



CJalkyl; 

R 2 is hydrogen, (d-CaJalkyl, -(Co-CaJalkyKCa^cycloalkyl, -CCt-C^OcykA 1 or A 1 ; 
where the alkyl groups and the cydoalkyl groups in the definition of R 2 are optionally 
substituted with hydroxyl, -C(0)OX B , <HP)NQW), -NpfipC 6 ), 

10 -S(OUCrC«)aHcyl, -C<0)A\ -CCOMX 6 ), CF 3t CN or 1, 2 or-3 halogen; 
R 3 Is A 1 , <CrC 10 >alkyl, Kd-Ce)alkykA 1 . ^C^alkyHCrCr^oalkyl. 
^d-CeJalkyWX^Ct-CaJalkyl, ^C,^alkyWMtVCs)aikykA 1 or 
^C^aJalkyl-X^C^sJai^Cd-CTJcydoalkyl; 

where the alkyl groups in the definition of R 3 are optionally substituted with, - 

15 S(0) m (CrC e )aflcyl.^{0)OX s , 1,2 t 3,4or5halogen8.or1,2or30X 3 ; 

X 1 is O t S(0) ro , -N(X 2 )C(OK -C(0)N(X 2 K -OC(OK -C(0)O. -CX^X 2 -, 
-N(X 2 )C<0)0-, -OC(0)N(X 2 >- or-C=C-; 
R 4 is hydrogen, (d-CeJalkyl or (CrC 7 )cydoalkyi, or R 4 is taken together with R 3 and 
the carbon atom to which they are attached and form (Cs-C^cycioalkyl. (CV 

20 C?)cydoalkenyt, a partially saturated or fully saturated 4- to 8-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 
sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated 
or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 

25 independently selected from the group consisting of nitrogen, sulfur and oxygen; 

X 4 is hydrogen or (d-CeJalkyl or X 4 is taken together with R 4 and the nitrogen atom 
to which X 4 Is attached and the carbon atom to which R 4 is attached and form a five 
to seven membered ring; 



30 
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X 5 and X* are each independently selected from the group consisting of 
hydrogen, Wflubromethyl, A 1 and optionally substituted (C-CeJaltcyJ; 

the optionally substituted (C-Ce)alKyl in the definition of X s and X* is 
optionally substituted with a subsmuant selected from the group 
consisting of A\ OX 8 . -S(0) m (C,-C.)aIkyt. -C(0)OX 2 . 
(CrOeydoattcyl. -N(X 2 )(X 2 ) and -C(0)N(X a )(X 2 ); 
or the carbon bearing X s or X s * forms one or two alkytene bridges with the 
nitrogen atom bearing R 7 and R« wherein each alkytene bridge contains 1 to 
5 carbon atoms, provided that when one alkytene bridge Is formed then X» or 
X s - but not both may be on the carbon atom and R 7 or R* but not both may 
be on the nitrogen atom and further provided that when two alkytene bridges 
are formed then X 5 and X s " cannot be on the carbon atom and R 7 and R« 
cannot be on the nitrogen atom; 

or X s is taken together with X s * and the carbon atom to which they are 
5 attached and form a partially saturated or fuOy saturated 3- to 7^nembeisd 

ring, or a partially saturated or fully saturated 4- to frmembered ring having 1 
to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen: 

or X 9 Is taken together with X" and the carbon atom to which they are 
20 attached and form a Hcycfic ring system consisting of a partially saturated or 

fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fulty unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms Independently 
25 selected from the group consisting of nitrogen, sulfur and oxygen; 

Z 1 Is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is not 
N-X a orO; 

R 7 and R* are Independently hydrogen or optionaHy substituted (C,-C,)alkyl; 

where the optionally substituted (C-C^alkyl In the definition of R 7 and R e is 
30 optionally independently substituted with A 1 , -CtOPKd-Cdaltcyl. 

-S(OUC,-C,)slkyl. 1 to S halogens. 1 to 3 hydroxy. 1 to 3 -CWOKCr 

C, 0 )alkyl or 1 to 3 (C-Cdaltaxy: w 
R 7 and R" can be token together to tonn-(CHj),-L-(CH2)r; 
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where L is C(X 2 ){X 2 ), S(0)„, or N(X 2 ); 
A 1 for each occurrence is independently (Cy-C^cycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to B-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
5 oxygen, sulfur and nitrogen, a bicyclic ring system consisting of a partially saturated, 
fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
heteroatoms independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 6- 
membered ring, optionally having 1 to 4 heteroatoms independently selected from 
10 the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence Is independently optionally substituted, m one or 
optionally both rings If A 1 is a bfcycfic ring system, with up to three 
substrtuents, each substituent independently selected from the group 
consisting of F, a, Br, I, OCF a , OCF a H, CF 3f CH* OCHa, -OX 6 , 
15 -CfOJNpOpC 6 ). -CtOJOX 8 , oxo, (C,^e)alkyl, nitro, cyano, benzyl, 

^(OWCrCe)^, IH-tetrezoWS-yl, phenyl, phenoxy, phenylalkytoxy, 
halophenyl. methylenedioxy, rNfX^pC 8 ), -NfX^C^MX 6 ), -SOaNfX^fX 6 ), 
-NtX^SOrphenyl, -NfX^SOaX 6 , -CONX^X 12 , -SOaNX^X 12 , -NtfSQjX 12 , 
^CONX^X 12 , -NX^OiNX 1 ^ 12 , -NX^X 12 , Imidazolyl. thlazolyi or 
20 tetrazolyl. provided that if A 1 is optionally substituted with methytenecfioxy 

then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (CfCe)alkyl; 

the optionally substituted (CrCe)allcyt defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (CV 
25 CJalkoxycarbonyl, -StOJJC-dJallqrl 1 to 5 halogens, 1 to 3 

hydroxy, 1 to 3 (C r d 0 )alkanoyloxy or t to 3 <C,-Ce)aitaxy; 
X 12 Is hydrogen, (C ir Ce)alkyl, phenyl, thiazolyt, imidazolyl, furyl or 
thlenyl, provided that when X 12 is not hydrogen, X 12 is optionally 
substituted with one to three substrtuents independently selected from 
30 the group consisting of CI, F, CHj, OCH 3 , OCF 3 and CF 3 ; 

or X 11 and X 12 are taken together to form -{CHJrL^CHaV; 
LMsCpC^O.SfOLorNtX 2 ); 
r for each occurrence Is independently 1, 2 or 3; 
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X 2 for each occurrence is independently hydrogen, optionally substituted (C r 
C fl )alkyl, or optionally substituted (CrC 7 )cycloalkyl, where the optionally substituted 
(C r Cfl)allcyl and optionally substituted (CrCrJcycloalkyl in the definition of X 2 are 
optionally independently substituted with ^(0) m (C,-Ce)aikyl, -C(O)0X 3 . 1 to 5 
halogens or 1 to 3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (Ci-CeJalkyU 
X 8 is independently hydrogen, optionally substituted (Chalky!. (CrC 6 )halogenatBd 
alky!, optionally substituted (CrWcycloalkyl, (CrCrHialogenatedcydoalkyl, where 
optionally substituted (Ci-Ce)alkyl and optionally substituted {CrC^cycloaikyl in the 
definition of X 8 Is optionally independently substituted by 1 or 2 (d-C^lkyl, 
hydroxyl, (C-CJalkoxy. carboxyt, CONH* ^(OWCrCeJafkyt. carboxytate (Cr 
, C 4 )alkyl ester, or 1H-tetrazol-5-yl; or 

when there are two X 6 groups on one atom and both X 6 are independently (C r 
Ca)alkyl, the two {CrCoJalkyl groups may be optionally joined and, together with the 
15 atom to which the two X 8 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or NX 7 ; 

X 7 is hydrogen or (C^alkyl optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

20 X 6 and X 11 cannot be hydrogen when It is attached to C(O) or SOj In the form 
CtOJX 6 . C(0)X 12 , SOjX 8 or SOjX 12 ; and 

when R 6 is a bond then L Is N(X*) and each r in the definition -(CHaVMCHaV is 
independently 2 or 3. 

A preferred group of compounds, designated the "A Group", contains those 
25 compounds having the formula I as shown hereinabove wherein X* is hydrogen; R 4 
is hydrogen or methyl; R 7 is hydrogen or (Chalky!; R 8 is hydrogen or (C^Jalkyl 
optionally substituted with one or two hydroxyl groups; 



R Bjg (CHj). (CH2)b where Z 1 is a bond and a is 0 or 1; 

X 5 and X 4 " are each independently hydrogen, trtfluoromethyl, phenyl, optionally 
30 substituted (C^-CJalkyl; 
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where the optionally substituted (Ci-CeJalkyI is optionally substituted with 
OX 2 , imidazolyl, phenyl, indolyl, p-hydroxyphenyl, (CrCrJcydofidkyl, 
^(OUC^alkyl, -N(X 2 )(X 2 ) or -C{0)N(X 2 )(X 2 ); 

or X* and R 7 are taken together to form a (Cy-C 5 )alkyiene bridge, and the other 
S substituents not defined for the "A Group" compounds are as defined for formula (I) 

hereinabove. 

A group of compounds, which is preferred among the 'A Group' of 
compounds, designated the "B Group 0 , contains those compounds of the "A Group", 
having the formula I as shown hereinabove, wherein b is 0; X s and X s * are each 
10 independently hydrogen, (Ci-C^alkyl or hydroxy(C 1 -C a )alkyl; R 3 is selected from the 
group consisting of 1-lndolyl-CHr, 2-fndolyVCHr, 3-indolyl-CHr. 1-naphthyVCH r , 2- 
naphthyl-CHr, 1-benzimidazolyl-CHr, 2-benzimida2olyK:H r . phenyKCi-C^afcyh 
2-pyrtdyKCrC 4 )alkyK S^dyKCi-CJalkyK 4-pyridyHC 1 -C4)alkyl-, phenyt-CHrS- 
CHr, thfenyHCi-C4)alky)-. phenyKC^afcyK^rV, phenyW^VO-phenyl-CHr, 
15 and 3^benzothieny»-CHr; 

where the aryl portton(s) of the groups defined for R 3 are optionally 
substituted with one to three substituents, each substituent being 
independently selected from the group consisting of methytenedtoxy, F, CI, 
CH* OCHs, OCF, f OCF 2 H and CF 3 . 
20 A group of compounds, which is preferred among the "B Group* of 

compounds, designated the *C Group", contain those compounds of the 'B Group", 
having the formula I as shown hereinabove, whereto R 4 is hydrogen; a is 0; n is 1 or 
2; w is 0 or 1; X s and X te are each independently, hydrogen, methyl or 
hydroxymethyl, provided that when X 5 is hydrogen then X 8 * Is not hydrogen; 
25 R 7 and R 8 are each hydrogen; and 

R 3 is phenyK^HrO-CHr. phenyl-CHb-S-CHr. 1-naphthyl-CH r , 2-naphthyW3Hr. 
ptenyKCH^ or S-indolyK^Hr; 

where the aryl portion of the groups defined for R 9 is optionally substituted 
with one to three substituents, each 6ubstttuent being independently selected 
30 from the group consisting of tfuoro, chloro, methyl, OCH 3 , OCF^ OCF 9 and 
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A group of compounds, which is preferred among the "C Group" of 
compounds, designated the "D Group", contains those compounds of the X Group", 
having the formula I as shown hereinabove, wherein R 1 is -{CHJrA 1 , 
-(CH 2 ) q -(CrC7)cyci<»^ or (CrC 10 )allcyt; 
5 where A 1 in the definition of R 1 is optionally substituted with one to three 

substituents, each substituent being independently selected from the group 
consisting of fluoro, chloro, methyl. OCH* CXSF 2 H, OCF 3 and CF 3 ; 
the cycioaikyl and alkyl groups in the definition of R 1 are optionally substituted 
with (C n -C 4 )alkyl, hydroxyl, (Ct-C^alkoxy, carboxyl, CONHfe, 
10 ^OWCr-Cdalkyl, -CO^-C^aW ester, 1 H-tetrazol<5-yl or 1 to 3 fluoro; 

Y is O; H 2 is hydrogen, KCtrCJalkyKCj-CBJcycloaflcyl, phenyl or <C,-C a )alky) where 
the (Ct-CaJalkyl group is optionally substituted with hydroxyl, -CF 3 or 1 to 3 halogen. 

A group of compounds, which is preferred among the "D Group" of 
compounds, designated the "E Group", contains those compounds of the "D Group" 
15 wherein w is 0 and n is 1. 

Another group of compounds, which is preferred among the "D Group" of 
compounds, designated the T Group", are those compounds of the "0 Group", 
having the formula i as shown hereinabove, wherein e is 0; n and w are each 1; 
R^CH^rA 1 ; 

20 where A 1 in the definition of R 1 is phenyl, thienyl, thiazolyl, pyridyl or pyrimidyl 

which is optionally substituted with one to three substituents, each substituent 
being independently selected from the group consisting of F, CI, Me, OMe, 
CF 3 , OCF 3 and OCF 2 H; 
t is 0.1 or 2; 

25 and R 3 Is phenyl^Hz-O-CHr, phenyKCH^ or 3-lndolyWH r . where the ap- 
portion is optionally substituted with one to three substituents, each substituent being 
Independently selected from the group consisting of F, CI, Me, OMe, CF 3 , OCF 3 or 
OCF a H. 

A group of compounds, which Is preferred among the "F Group" of 
30 compounds, designated the "G Group", contains those compounds of the "F Group", 
having the formula I as shown hereinabove, wherein X 5 and X* are each methyl; R 1 
is -CHrPhenyl, -CHr^-fluoro-phenyl, -CH r pyridyl or -CHrthiazolyl and R 2 Is 
hydrogen, methyl, ethyl, t-butyt or -CH2CF3. 
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A group of compounds, which is preferred among the *G Group 0 of 
compounds, designated the *G 1 Group*, contains those compounds of the *G 
Group 0 , and have the formula 



5 the racemic-diastereomeric mixtures and optical isomers of said compounds wherein 

R 1 is -CH 2 -phenyi, R 2 is methyl and R 3 is -{Chya-pbenyl; 

R 1 is -CHrphenyl, R* is methyl and R 3 Is 3-indolyl-CHr: 

R 1 is -CHr phenyl. R 2 is ethyl and R 3 Is 3-indotyi-CHr; 

R 1 is -CH^uoro-phenyt, R 2 is methyl and R 3 Is 3-indolyWrV I 
10 R 1 is-CH r prienyl.R 2 ismeW 

R 1 is -CH 2 -phenyl. R 2 is ethyl and R 3 is -CHrO-CHrphenyt; 

R 1 is -CHrphenyl, R* is -CHrCF 3 and R 3 is -CHrOCHrphenyl; 

R 1 is -CHr4-fluoro-phenyl. R 2 is methyl and R 3 is -CHrO-CHrphenyt; 

R } is -CHrphenyl, R 2 is t-butyl and R a is -CHrO-CHrphenyl; or 
15 R 1 is -CHrphenyt, R 2 is methyi and R 3 is ^rO-CH r 3,4^hfluoro-pheny1. 

The diastereomeric mbtture of 2^inc-^2-{3a-{R,S)-benzy»-2-fnethyi«S- 

oxo-2,3,3a,4,6,74»exahydro-pyrazo}^ 

oxymethyl^2^xo-ethyl]-2-methyH)ropionamide is preferred among the *G 1 Group' of 
compounds and the separated 3a-<R) and 3a-(S) Isomers are preferred of the 
20 diastereomeric mixture. 

A group of compounds, which is preferred among the "G Group* of 
compounds, designated the "H Group", contains those compounds of the 'G Group*, 
having the formula I bb shown hereinabove, wherein R 1 is -CH r phenyJ and R 3 Is 
phenyKCHa)r. 

25 The diastereomeric mixture of 2-amino-N-[i^3a^R,S)-ben2yl-2-methyi-a- 

oxc-2,3,3a,4,67^xahydro-pyrazalo{4 f 3^^ 

isobutyramide is preferred among the *H Group" of compounds and the separated 
3a-{R) and 3a-<S) isomers are preferred of the diastereomeric mixture. 
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A group of compounds, which is preferred among the *G Group" of 
compounds, designated the "I Group", contains those compounds of the 'G Group- 
wherein R 1 is -CrVphenyl or -CH 2 -4-ftuoro-phenyl and R' is 3-lndoryt-CHr- 

The diastereomeric mixture of 2-arwnc>-r4-[2.(3a-(R > S)^nzyl-2-methyK3- 

2-oxo-ethyIHsobutyramide is preferred among the "I Group" of compounds and the 
separated 3a-(R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2^mino-N-l2-{3a-<R,S)-bertt^ 
2,3 t 3aA6J^exahydroi)yrTOlo(4 t 3^lpyri 
10 oxo-ethyQ-lsobutyramide is also preferred among the 1 Group' of compounds and 
the separated 3a-{R) and 3a~{S) isomers are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2^mino-N^3a^R.SH^u°ro^^ 
methyW-oxo-2,3,3M.e7^^ 

ylTT^myl>-2-oxc>^thyl}-feobutyramlde is ateo preferred among the *l Group" of 
15 compounds and the separated 3a«{R) and 3a-(S) isomers are preferred of the 

diastereomeric mixture. 

A group of compounds which is preferred among the *G Group* of 

compounds, designated the 'J Group", contains those compounds of the 'G Group' 

wherein R 1 is -CHrphenyl or ^H^iioro^henyl and R 3 is phenyl-CHrOCHr- 
20 The diastereomeric mixture of 2-amirw-hH2K3a-<R < S)-^^ 

oxo-2,3,3a.4^7-hexahydro-pyraroio{4^ 

oxMthylHsobutyramide is preferred among the M Group- of compounds, the 
separated 3a-(R) and 3a-(S) isomers are preferred of the diastereomeric mixture, the 
3a-(R) isomer is preferred over the 3a-(S) isomer, and the L-tartaric acid salt of the 
25 3HR) isomer is a preferred salt. 

The diastereomeric mixture of 2«mino^-(3aKR,SH>enzy«^^ 
2 f 3,3a.4.6 l 74iexarydro«pyra^^ 

ethyQ-teobutyramlde is also preferred among the *J Group' of compounds and the 
separated 3a-<R) and 3a-(S) isomers are preferred of the diastereomeric mixture. 
30 The diastereomeric mixture of 2^mino^^a^ t SH>enzy^ 

trffluorwthy0-2,3 t 3a,4 f 6,7^^ 

b B nzyioxymethy|.2^xo-ethylHsobutyramide Is also preferred among the "J Group- 
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of compounds, the separated 3a-(R) and 3a-(S) isomers are preferred of the 
diastereomeric mixture and the 3a-(R) isomer is preferred over the 3a-(S) isomer. 

The diastereomeric mixture of 2-amino-hHMR)-terayloxyr^ 
(R,SM4^uoro-benzyl^^^ 
5 c]pyridln-5-ylh2^wo-ethyl}-isobutyramide is also preferred among the "J Group" of 
compounds and the separated 3a-(R) and 3a-{S) isomers are preferred of the 
diastereomeric mixture. 

The diastereomeric mixture of 2-amino-N-{2^30-{R.SH>enzyK4e^ 
oxo^SaAB^-hexahydro^yrazotoKS-cb^^ 
10 oxo-ethylKisobutyramide b also preferred among the M Group" of compounds and 
the separated 3a-(R) and 3a-<S) isomers are preferred of the diastereomeric mixture. 

A group , of compounds which is preferred among the °D Group* of 
compounds, designated the "K Group", contains those compounds of the "D Group" 
wherein e Is 1; n is 1; w Is 1; R 1 is ^CHaX-A 1 : 
15 where A 1 in the definition of R 1 is phenyl, thienyi, thiazolyl, pyridyl or pyrtmtdy! 

which Is optionally substituted with one to three substttuents, each substituent 
, being independently selected from the group consisting of F. a. Me, OMe, 
CF 3 ,OCF 3 andOCF 2 H; 
t'»0,1or2; 

20 and R 3 is phenyl-CHrO-CHr. phenyHCHjh- or 3-indoiyW;H r , where the aryl 

portion is optionally substituted with one to three substttuents, each substituent being 
independently selected, from the group consisting of F, a. Me, OMe, CF 3 , OCF 3 or 
OCF 2 K 

A group of compounds which is preferred among the "K Group" of 
25 compounds, designated the "L Group", are those compounds of the "K Group" 

wherein X 8 and X 8 " are each methyl; R 1 is -CHrphenyl, -CHr4-fluoro-pheny), -CH r 
pyridyl or -CH r thiazo)y1 and R 2 Is hydrogen, methyl, ethyl, t-butyl or -CH 2 CF 3 . 

A group of compounds which is preferred among the "L Group", designated 
the S L 1 Group", are those compounds of the "L Group" wherein R 1 is -CHrphenyl; R 2 
30 is hydrogen or methyl and R* Is -CHrO-CHrphenyl 

The diastereomeric mixture of 2-amino-N-I2-(3a-(R t S)-benzy*-3-oxo- 
2,3 1 3a,4,6,74iexahydro^raMloI4 ( 3<]pyridin-5-yl)-HR>-be^ 
ethylHsobutyramide is preferred among the "J Group", the separated 3a-(R) and 3a- 
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(S) isomers are preferred of the diastereomeric mixture and the 3a-(R) isomer is 
preferred over the 3a-(S) Isomer. 

Another group of compounds, which is preferred among the 'A Group" of 
compounds, designated the "M Group", contains those compounds of the "A Group", 
5 having the formula t as shown hereinabove, wherein b is 0; X 5 and X to are each 
independently hydrogen, (C^-C^lkyl or hydroxy(C,-C3)alkyl; 
R 3 is selected from the group consisting of 1-indolyl-CHr» 2-indolyl-CHr. 3-todolyl- 
CH r< 1-naphthyf-CH r , 2-naphthyl-CHr, 1-benzimidazolyf-CHr, 2-behzimlda20lyl- 
CH r , phenyMCi-C^altyh 2-pyridyHC 1 ^ 4 )alkyh a-pyridyKC^-C^allcyl-, 4+yrkfyi- 
10 (C-Oalkyh phenyl-CHrS-CHr. thlenyHCVC^Ikyh phenyKCtrC 3 )alkyW>CH r . 
phenyWHrO-phenyWHr, 3-benzothienyl-CH r , thkmyWaVO-CHr. tWazolyt- 
CHrO-CHr . pyndyWHrO-CH r , pyrimidyWSHrO-CHr and phenyl-OCHrCHz; 

where the ary) portion(s) of the groups defined for R 3 are optionally 
substituted with one to three substituents, each substituent being 
15 independently selected from the group consisting of methylenedkwy. F. CI, 

CH 3 , OCHj, OCF 3 , OCF 2 H and CF 3 . 

A group of compounds, which is preferred among the "M Group" of 
compounds, designated the "M 1 Group", contains those compounds of the "M 
Group", having the formula I as shown hereinabove, wherein R 4 Is hydrogen; a is 0; 
20 n is 1; w is 1; e is 0; X 5 and X* are each Independently, hydrogen, methyl or 
hydroxymethyl, provided that when X 5 is hydrogen then X s * is not hydrogen; R 7 and 
R 8 are each hydrogen; Y is oxygen; R 2 Is hydrogen, methyl, ethyl, propyl, l-propyl, t- 
butyl, -CHaCFa, CF 3 or -CHrcydopropyl; R 1 is CHyA 1 ; where A 1 In the definition of 
R 1 is phenyl, thienyl, thiazolyl, pyridyi or pyrimidyl which Is optionally substituted with 

25 one to three substituents, each substituent being Independently selected from the 
group consisting of F, CI, Me, OMe, CF 3 , OCF 3 and OCF 2 H; and R* is phenyl-CHr 
0-CH r , phenyKCHafe-. 3-<ndoly»-CH r , thlenyl-CHrO-CHr. thiazolyl-CHrO-CHr . 
pyridyWHrO-CHr . pyrimidyl-CHrO-CHr or phenyt-O-CHrCH* where the aryl 
portion is optionally substituted with one to three substtoients, each substituent being 

30 independently selected from the group consisting of F, CI, Me, OMe, CF* OCF 3 and 
OCF 2 H. 

A group of compounds, which is preferred among the "M 1 Group" of 
compounds, designated the "N Group", contains those compounds of the "M 1 
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Group", having the formula I as shown hereinabove, wherein X $ and X u are each 
methyl; R 2 is methyl, ethyl, or -CHjCF 3 ; A 1 is phenyl optionally substituted with one 
to three substituents, each substituent being independently selected from the group 
consisting of F t CI, Me, OMe, CF 3 , OCF 3 and OCF 2 H; R 3 is phenyl-CHrO-CHr. 
5 phenyl^CHaH- or thienyl-CHi-O-OV where the aryl portion is optionally substituted 
with one to three substituents, each substituent being independently selected from 
the group consisting of F, a, Me, OMe, CF 3l OCF 3 and OCFjR 

Another group of compounds, which is preferred among the "M 1 Group' of 
compounds, designated the 'O Group" , contains those compounds of the "M 1 

10 Group", having the formula I as shown hereinabove, wherein X s and X* are each 
methyl; R 2 is methyl, ethyl, or CH 2 CF 3 ; A 1 is 2-pyridyl or 3-pyridyl optionally 
substituted with one to two substituents, each substituent being independently 
selected from the group consisting of F, CI, Me, OMe, CF* OCF 3 and OCF 2 H; R 3 is 
phenyt-CHz-O-CHr. phenyKCH^ or thlenyWHrO-CHr where the aryl portion is 

15 optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, a, Me, OMe, CF 3 , OCF 3 and 
OCFaR 

Another group of compounds, which is preferred among the "M 1 Group 0 of 
compounds, designated the "P Group", contains those compounds of the "M 1 

20 Group", having the formula I as shown hereinabove, wherein X 5 and X* are each 
methyl; R 2 is methyl, ethyl, or CH a CF 3 ; A 1 is phenyl optionally substituted with one to 
three substituents. each substituent being independently selected from the group 
consisting of F. CI, Me, OMe, CF 3 , OCF 3 and OCFjH; R 3 is 2-pyrtdyWHrO-CH r , or 
3-pyridyl-CH2-0"CH r where the aryl portion is optionally substituted with one to two 

25 substituents, each substituent being independently selected from the group 
consisting of F, CI, Me, OMe, CF* OCF s and OCFjH, 

A group of compounds, which is preferred among the "O Group" of 
compounds, designated the "Q Group 0 , contains those compounds of the "O Group", 
having the formula 



30 
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the racemic-diastereomeric mixtures Bnd optical isomers of said compounds wherein 
R* is methyl; A* is 2-pyridyl; and R 3 is -CHrO-CHrphenyi; 
R 2 is CH 2 CF 3 ; A 1 is 2-pyrldyl; and R 3 is ^Hz-O^Ha-S^hiortHrfienyl; 
R 2 is CH2CF3; A 1 is 2-pyridyi; and R 3 is^H 2 -C>CHr4-chioro-pheriyl; 
5 R 2 is CHzCFj; A 1 is 2-pyridyl; and R 3 is ^HrC>CH r 2,4^HChloro-phenyl; 
R 2 is CH2CF3: A 1 is 2-pyridyl; and R 3 is ^HrO-CH r 3^hloro-tWophene; or 
R 2 is CHaCFa; A 1 is 2-pyridyl; and R 3 is ^HrO-CH r 2.4Kft-fluor«>-pheriyl. 

The diastereomeric mixture of 2-amino-^I1-{R)-benzyioxym 
methyi^xo^a^R.S^yridin^me^ 
10 c]pyridin-5-yl)-2-oxo^ylK^ is preferred among the "Q Group" 

of compounds and the separated 3a-(R) and 3a-<S) isomers are preferred of the 
diastereomeric mixture. 

The diastereomeric mixture of 2-ammo-I^MRH3-chl(>ro-^ 
2-oxo-2-[3<>xo-3a-(R r S)i>yrW^ 
15 hexahydro-pyiaxoloI4 f 3-c]pyri^ is preferred 

among the "Q Group" of compounds and the separated 3a-{R) and 3a-(S) isomers 
are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2^mino^1^H 4 ^on>-benzytoxy-methyl)- 
2-oxo-243^xo-3a-(R,S)-pyridin^ 
20 hexahydro-pyrazolo[4 ( 3-c ]pyridin-6-ylHthyl}'2^ethyi-propionamide is preferred 
among the a Q Group* of compounds and the separated 3a-(R) and 3a-(S) isomers 
are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2-amino-N41-{R>-(2,4-dichloro- 
benzyioxymethy!)-2-oxo«2-^ 
25 2A3a A6 J-hexahydro-pyra*otofr3<]pyri^ * 
preferred among the *Q Group" of compounds and the separated 3a-(R) and 3a-(S) 
isomers are preferred of the diastereomeric mixture. 

The diastereomeric mixture of 2-emino-NK1-<RH4-chtoro-thiophen-2- 
ylmethoxymethy^2-oxo-2H3^xo-3a^ 
30 2 t 3,3a # 4 f 5 J-hexahydro-pyrazolop^lpyridin-^^ is 
preferred among the *Q Group" of compounds and the separated 3a- (R) and 3a-<8) 
isomers are preferred of the diastereomeric mixture. 
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The diastereomeric mixture of 2-ammo-N-{ 1 -<RH2.4-d]fluoro-ben2y[oxy- 
methyl)-2oxt^2^-oxo-3a-(R,S)^ridin^ 

2 l 3 1 3aA67-hexahydro-pyrazdol4,3^^^ Is 
preferred among the "Q Group' of compounds and the separated 3a-(R) and 3a-{S) 
5 isomers are preferred of the diastereomeric mixture. 

A group of compounds which contains intermediates useful in synthesizing 
the compounds of formula (I) are of the formula 



10 the TBcemic-diastereomenc mixtures and optical Isomers of said compounds and the 
phamiaceuticaJly-acceptable salts thereof, wherein e is 0 or 1; n and w are each 
independently 0, 1 or 2, provided that w and n cannot both be 0 at the same time; 
R 1 is hydrogen, -CN. -{CHJqNfX^OpC 8 . -(CH^pC^tOKCHaJrA 1 , 

15 ^CHJ q N(X^C(0)Nr^(A -(CHzJq^NPC 8 )^. -(CHa^CCOJN^XCHjJrA 1 , 
^oyqCiOJOX 6 . ^CH^CfOJOtCHaJrA 1 , -CCHJqOX 6 , ^CHj)qOC(0)X* 
^CH^qOCCOMCH^A 1 , -{CHJqOCpjNtX^OWrA 1 , -<CH 2 ),OC<0)N(X 6 )<A 
-(CH 2 ) q C(0)X fl , -(CHJqCfOMCH^ 1 . HCK 2 )qN(X 6 )C(0)OX 6 . 
KCHJqNOC^NpC 6 )^), -(CH^SlOn.X 6 , -{CH 2 )qS(0) frt (CH 2 )rA\ 
20 -<CVCio)afky1. -(CH^ 1 , KCH 2 ) < {C r C 7 )cycloaiky1, -{CHjJq-YVCi-CeJalltyt, 
-(CHJcrY^CHa)^ 1 or 4CH^Y*-(CHM(tt)wdoaSty\ 

where the alkyi and cydoalkyi groups In the defeiftion of R 1 are optionally 
substituted with (C^Jaikyl, hydroxy!, (Ct-C^alkoxy, carboxyl, CONH 2 , 
^(OUC^alkyl, -COjfCrCJalkyl, 1H4etraze»-6-yl or 1 to 3 fluoro; Y 1 Is 0, 
25 SfOU -QONX 6 . -CH=CH-. -CeC-, -NpfiCtO)-, -CfOJNX 6 -, -C(0)O-, 

-OCCOJNpCV or-OC(0)-; q Is 0, 1. 2, 3 or 4; t Is 0, 1 f 2 or 3; 
sard (CHz)q group and (CH2X 9™*P may each be optionally substituted with 1 
to 3 fluoro, 1 or 2 (C,-C 4 )alkyl ( hydroxy!, (CrC 4 )alkoxy, carboxyl, -CONH*, 




00 
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-$(0) m (C r C 6 )alkyl, -C0 2 (Ci-C 4 )alkyl ester, or 1H-tetrazol-5-yl; 
R 2 is hydrogen, (C^aHcyl, -(00-03)8^(03-0^010^1, KC,-C 4 )alkyl-A 1 or A 1 ; . 
where the alky* groups and the cydoalky! groups in the definition of R 2 are optionally 
substituted by hydroxyl, -C(0)OX 6 , -C(0)N(X fl )(X 8 ) t -N^PC 8 ), 
5 -SlOUCt-CeJafcyt, -C(0)A 1 , -CtOKX 6 ). CF 3l CN or 1 to 3 halogen; 

A 1 for each occurrence is independently (C^Jcydoalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bieyclic ring system consisting of a partially 
10 saturated, futty unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
Independently selected from the group consisting of nitrogen, sulfur and oxygen; 
15 A 1 for each occurrence is Independently optionally substituted, in one or 

optionally both rings if A 1 is a bicydic ring system, with up to three 
substituente, each substihient independently selected from the group 
consisting of F. CI. Br, I, OCF 3l OCF a H, CF 3f CH,, OCH s . -OX 6 , 
-CfOJNpfipC 6 ), -c^opx 6 , oxo, (CrOOalkyl. nltro, cyano, benzyl, 
20 -SiOWCrCeJallcyl, 1H-tetrarol-5-yl, phenyl, phenoxy, phenylalkyloxy, 

halophenyl, methylenedioxy, 

-N(X 8 )SOrphenyl, -NfX^SOaX 6 , -CONX^X 12 -SOjNX^X 12 , -NX^CfeX 12 , 
-NXteONX^X 12 , -NX^SO^X^X 12 , -NX^OX 12 , Irnidazolyl, thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methytenedioxy 
25 then it can only be substituted by one methytenedioxy; 

where X 11 is hydrogen or optionally substituted (CrCdaDcyl; 

the optionally substituted (C,-C6)alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
CsJalkoxycarbonyl, -S(OMCVCa)alkyl, 1 to 5 halogens, 1 to 3 
30 hydroxy, 1 to 3 (C r C 10 )alkanoyloxy or 1 to 3 (Ci-C^alkoxy; 

X 12 is hydrogen, (d-Ce)alkyl, phenyl, thiazotyl, imidazolyl, furyi or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
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substiluted with one to three substit uents independently selected from 
the group consisting of CI, F, CH^, OCH 3 , OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CHaJrLMCHjV; 
L 1 is C(X 2 )(X 2 ). O, S(0) m or N(X 2 ); 
5 r for each occurrence is independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (Gp 
Ce)alkyl, or optionally substituted (Cg-Cyjcycloalkyl, where the optionally substituted 
(Ci-CeJalkyl and optionally substituted (CrCricydoalkyl in the definition of X 2 are 
optionally independently substituted with ^(OWCi-Ce)aJkyl, ^(O)OX 3 , 1 to S 
10 halogens or 1 to 3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (C,-Ce)alky1; 
X 6 for each occurrence is independently hydrogen, optionally substituted (Cp 
C^alkyi, (CrCe)halogenated alky), optionally substituted (CyC^Jcyctoafkyl, (OyChh 
halogenatedcydoalkyl, where optionally substituted (CrCs)aHcyl and optionally 
15 substituted (CrC^cydoalkyl in the definition of X 6 is optionally Independently 
substituted by, hydroxyl, (CrC^alkoxy, carboxyl, CONH* -S(OUCi-C^aHcyl, 
-COifC-C^alkyl, 1H-tetrazol-5-yl or 1 or 2 (Ci-C 4 )alkyl; or 

where there are two X® groups on one atom and both X 6 are (d-CsJalkyi, the two 
(C,-Ce)a!kyl groups may be optionally joined and, together with the atom to which the 
20 two X 8 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 Is hydrogen or (CpCdalkyi optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

25 X 8 and X 12 cannot be hydrogen when it Is attached to C(0) or S0 2 in the form 
CtOX 6 , C(0)X 12 , SOaX 6 or SO*X 12 : and 
when R 2 Is hydrogen then R 1 is not -CH°CH-phenyl 

A group of intermediate compounds preferred among the foregoing group of 
formula (II). designated "Group AA\ contains those compounds wherein w Is 0 or 1; 

30 n is 1; R 1 is hydrogen, -{CHJ^C^Jcydoalkyl, -(CH a )rA 1 or (CrC, 0 )a!kyl where 
the {C,-Cio)arky1 and (C^-C^cydoalky) groups are optionally substituted with 1 to 3 
fluoro and A 1 In the definition of R 1 Is optionally substituted with 1 to 3 substituents 
Independently selected from the group consisting of F, CI, Me, methoxy, CF* OCF 3 
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and OCF 2 H; R 2 is hydrogen, (d-CeJallcyl, (C^alk^HCr^cy^oa^l phenyl, or 
(C r C 3 )alkyl-phenyl where Ihe alkyl and phenyl groups are optionally substituted with 
1 to 3 substituents independently selected from the group consisting of F, CF* OH 
and methoxy. 

5 A group of compounds preferred among the "AA Group" compounds, 

designated "BB Group", contains those compounds of *AA Group* wherein w is 1; e 
is 0; R 1 is -CH r pyndyt, -CrVtWazolyl, or -CHrPtanyl optionally substituted with 1 to 
3 substttuents independently selected from the group consisting of fluoro and chtoro; 
and R 2 is hydrogen, (CrC 4 )aUcyl or phenyl where the (CrC<)alkyl or phenyl groups in 
10 the definition of R z is optionally substituted with 1 to 3 substituents independently 
selected from the group consisting of fluoro, hydroxy or methoxy. 

Compounds which are preferred among the "BB Group" compounds is the 
dtestereomeric mixture of a compound wherein R 1 is -CH r phenyi and R 2 is methyl or 
hydrogen; and the separated 3a-(R) and 3a-<S) isomers are preferred of the 
15 diastereomerte mixture* 

Another group of intermediate compounds which are useful in the synthesis 
of the compounds of formula (I) have the formula 

R 1 



O^CHd, 

20 the tacemlc-diastereomeric mixtures and optical Isomers of said compounds wherein 
Z 100 is methyl, BOC. CBZ, CF s C<0)-, FMOC, TROC. trttyl. tcsyl, CHjC(0)- or 
optionally substituted benzyl which optionally substituted with methoxy. dimethoxy or 
retro; e is 0 or 1; n and w are each Independently 0, 1 or 2, provided that w and n 
cannot both be 0 at the same time; 

25 R 1 lshydro8en.^N,KCHJ q N(X^C(0)>( 6 .-(CH 2 ) 1) N(X 6 )C(0)(CH a )rA 1 . 

-{CKJqNOC^tCHjJrA 1 , -{CH^NO^OjX 6 , ^CH^N<XtoO)N(XftCH,) r A\ 
-{CH^NO^CCOINP^PC 8 ). -(CH^CCONOCJOC 6 ). KCH 2 ),C(0)N(X 6 KCH 1 ) r ^^ 
-(CH 2 ) q C(0)OX B , -(CH^CCOO^H^ 1 . -(CHj^OX 6 , ^CH&OCCOJX 6 . 
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-(CH 2 ),OC(0)(CH 2 ) r A\ KCH^OC^Np^fCH^A 1 . -(C^OCtONfX 6 )^), 

-(CH^OyX 6 . -(CH^CPMCH^ 1 . -(CH^NfX^CfOJOX 6 . 

•(CH^NPC^SOjN^JpC 6 ), -(CH^O)^. -(CH^SCOUCH^^ 1 . 

-<d-do)a«cyl, KCH 2 )rA\ ^CH^CrCrJcyctoalkyl. KC^-Y^d-dJalkyl. 
5 -{CHa)q-Y 1 -(CHa)rA 1 or -{CH^-Y VCHjMCs-CrJcyctoalkyl; 

where the elkyl and cydoaHcyl groups in the definition of R 1 are optionally 
substituted with <d-C 4 )alkyf , hydroxyl, (d-d)alkoxy, carboxyt, CONH 2> 
-S(OUCrC«)alkyl, -COrfd-d^W. 1H-tetrazo«-yl or 1 to 3 fluoro; 
Y 1 is O, S(OW -C<0)NX B , -CH=CH-. -C*C-, -N(X*)C(0), -C<0)NX 5 l 
10 -C(0)0. OCCOJNPC 6 ) or -OC(0); 

qis0.1.2,3or4; 
ttsO,1,2or3; 

said (CHJq group and (CH 2 X group may each be optionally substituted with 
hydroxyl, <d-d)alkoxy. carboxyl, -CONM*. -SpUd-d^lty!. 
15 -COa(d-d)alkyl, 1H-tetrazo»-5-yl. 1 to 3 fluoro or 1 or 2 (d-C^aDcyl; 

R 2 is hydrogen, (CrC^aBcyl, -(drC^alkyHC^ -{d-d^kyfcA 1 or A 1 ; 

where the alky) groups and the cydoaiky) groups In the definition of R 2 are optionally 
substituted with hydroxy*. -CIOOX 6 , -C(0)NpC s KX 6 ) ( -NpC^pC 6 ), 
-S(0) m (d-d>eikyl, -C(0)A\ -dOMX 6 ), CF 3 , CN or 1 to 3 halogen; 
20 A 1 for each occurrence is independently (Crd)cycloalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to frmembered ling optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a tricyclic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
25 having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
30 optionally both rings if A 1 is e bicycfic ring system, with up to three 

substituents, each substituent Independently selected from the group 
consisting of F. a. Br, I, OOF* OCFjH, CF 3 . CH* OCH* -OX 6 , 
-CfONpfifX 6 ), -C(0)OX B , oxo, (d-Ce)alkyl. nitro, cyano. benzyl, 
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-SfOWCt-CeJalkyl, 1H-tetrazoJ-S-yl, phenyl, phenoxy. phenylalkytoxy, 
halophenyl. methylenedioxy, 

-N<X*)SO r phenyl, -N^SOjX 6 , -CONX 11 X 12 . -SOaNOOV 2 , -NX'SOaX 12 , 
-NtfCONX'V* -NX^OaNX^X 12 , -NX*C(0)X 12 , imidazolyl, thiazolyl and 
5 tetrazolyt, provided that H A 1 Is optionally substituted with methylenedioxy 

then it can only be substituted with one methylenedioxy; 

where X 11 is hydrogen or optionally substituted (CrCe)alkyl; 

the optionally substituted (C 1 -C e )aUcyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C,~ 
10 C 8 )alkoxycarbonyl, -S(OUCi-Ce)a!ky1. 1 to 5 halogens, 1 to 3 

hydroxy, 1 to 3 {Ci-C^alkanoyloxy or 1 to 3 (d-CeJaflcoxy; 
X 12 is hydrogen, (C^atkyl, phenyl, thiazolyl, imidazolyl, furyl or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
substituted with one to three substituents independently selected from 
15 the group consisting of CI, F. CH* OCH* OCF 3 and VF£ 

or X 11 and X 12 are taken together to fonm -{CH^rtMCHjV; 
L 1 Is C(X 2 )(X 2 ), O, StO)* or N(X 2 ); 
r for each occurrence is independently 1 , 2 or 3; 
X 2 for each occurrence Is independently hydrogen, optionally substituted <d- 
20 Cfi)alkyl. or optionally substituted (d-CrJcycloallcyl, whew the optionally substituted 
(C,-Ce)alkyt and optionally substituted (CrdJcyctoallcyl in the definition of X 2 are 
optionally Independently substituted with ^(OWd-C^allcyl, -C(0)OX 3 , 1 to 5 
halogens or 1 to 3 OX 3 ; 

X 3 for each occurrence Is independently hydrogen or (Ci-Ce)alkyt; 

25 X 6 for each occurrence is independently hydrogen, optionally substituted (Or 
C«)alkyl. (CrCe)haJogenated atkyt, optionally substituted (CrCrJcydoafcyl, (Cyd)- 
halogenatedcycloalkyi, where optionally substituted (d-dJafeyl and optionally 
substituted (C r C 7 )cydoalkyl in the definition of X 6 is optionally independently 
substituted with hydroxyl, (C,-C 4 )a»coxy, carboxyl, CONHa, -StOUd^alkyl. 

30 -C02(C,-C4)alkyl, 1H-tetra*ol-5-yl or 1 or 2 (d-C^alkyl; or 

where there are two X 6 groups on one atom and both X 8 are (d-Ca)aWcyl. the two 
(d-d)alkyl groups may be optionally joined and, together with the atom to which the 
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two X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 is hydrogen or (C^eJalkyl optionally substituted with hydroxy!; and 

m for each occurrence is independently 0, 1 or 2; 
5 with the proviso that 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or 8O2 in the form 

C(0)X fl , C(0PC U , SQaX 6 or SOjX 12 ; 

when H 2 is hydrogen then R 1 is not -CH=CH-phenyl; 

when R* is H and R 1 Is -CHyCH^CH-Ph, then Z ,0 ° is not BOC; 
10 when R a is H and R 1 Is then Z 100 is not BOC; 

when R 2 Is H and R 1 is -CHrCtCHa^sCH* then Z 100 is not BOC; and 

when R 2 is phenyl and R 1 is -CH a . then Z 100 is not CHaC(Oh 

A group of compounds preferred among the foregoing group of compounds 

of formula (lit), designated "CC Group", are those compounds wherein w is 0 or 1; n 
15 is 1; 

Z 1TO is BOC, methyl, benzyl or CBZ; 

R 1 Is hydrogen, -(CH2> q -(CrC7)cydoalkyl, -(CH^rA 1 or (d-C, 0 )a1kyl where the (C r 
Cio)alkyl and (CrQOcycloalkyl groups are optionally substituted with 1 to 3 ftuoro 
and A 1 , in the definition of R 1 is optionally substituted with 1 to 3 substituents 
20 independently selected from the group consisting of F, a, Me, OMe, CF* OCF 3 and 
OCFjH; 

R 2 b hydrogen, (Ci-Ca)alkyl ( -(Co-C^alkyKQrCyJcydoalkyl, phenyl, or -(d-C^alkyL 
phenyl where the atkyl and phenyl groups are optionally substituted with 1 to 3 
substituents independently selected from the group consisting of F, CF a , OH and 
25 OMe. 

A group of compounds preferred among the 'CC Group" compounds, 
designated "DO Group', contains those compounds of "CC Group" wherein Z 100 is 
BOC; w is 1; e is 0; R 1 is -CHrpyridyi, -CHrthiazolyl, or -CHrphenyl optionally 
substituted with 1 to 3 substituents independently selected from the group consisting 
30 of fluoro and chloro; and R 2 is hydrogen, (d-G«)alkyl or phenyl where the (C t - 
C 4 )aBcyl or phenyl groups in the definition of R? is optionally substituted with 1 to 3 
substituents independently selected from the group consisting of fluoro, hydroxy and 
methoxy. 
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Compounds which are preferred among the "DD Group" compounds is the 
diastereomeric mixture of a compound wherein R 1 is -CHrphenyl and R 2 is methyl or 
hydrogen; and the separated 3a-(R) and 3a-(S) isomers are preferred of the 
diastereomeric mixture. 
5 Yet another group of compounds which are useful in the synthesis of the 

compounds of formula (I) contains those compounds of the formula 

1 1 R 3 | 

I i \- 

R* O 



(IV) 

the racemic-diastereomeric mixtures and optical isomers of said compounds wherein 
10 Z 100 is t-BOC, CBZ, CFAOh FMOC, TROC. trttyl. tosyl or optionally substituted 
benzyl which is optionally substituted with methoxy, dimelhoxy or nitro; 
etsOoM; 

n and w are each independently 0, 1 or 2, provided that w and n cannot both be 0 at 
the same time; 
15 Y is oxygen or sulfur, 

R* is hydrogen, -CN. -(CHjypNCX^CtO^ -<(^^ 

-(CH 2 ) q N(X 6 )S0 2 (CH 2 ) r A 1 , -(CHaVMCX^OjX 8 , -{CH 2 ) q N(X 6 )C(0)NPC 6 )(CH 2 ) r A 1 . 
-(CH^pC^C^NO^MX 8 ). -{CH^CCOJNCX^PC 6 ). -{CHa^OyNp^tCHj)^ 1 . 
-(CH 2 K,C(0)OX B , -(CHaJqClOJOtCHyrA 1 . -(CH^OX 8 . -(CHiJqOC^OpC 8 . 
20 ^CH^OCCOMCHaJrA 1 . -<CH 2 ),OC(0)N<X G )(CH I )rA\ KCHj) q OC(0)N(X B )(X?), 
-(CHjJqCplX*. -<CHd,C(OHCH2) r A\ -(CH a >,N(X e )C(0)OX 6 , 
-(CH^N^SOjNfX^tX^ 

-(CrC^afeyt. -{CHjJrA 1 . KCHj),-(C^)eycloalkvl, -(CHjfe-YNCi-CeJatkyl, 

-{CHj^-YMCH^ 1 or -{CH 2 ),-Y 1 -<CH 2 ) r {CrC7)cyctoa)kyt; 
25 where the alkyl and cycloaJkyl groups in the definition of R 1 are optionally 

substituted with (C,-C 4 )alkyl, hydroxyl, (d-C 4 )alkoxy. carboxyi, CONN* 
-S(OUCi-Ca)alkyt, -CO^C-C^alky! ester. 1H-tetrazol-5-yl or 1 to 3 fluoro; 
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Y 1 is 0, S(0) m , -CfONX 6 . -CH*CH-. -CeC-. -N^CfO), -C(0)HX 6 . 
-C(O)0. -OCfOMX 4 ) or -OC(0); 
q is 0,1, 2. 3 or 4; 
t is 0,1. 2 or 3;. 

S said (CHj), group and (CH^ group may each be optionally substituted with 

hydroxy!, (C-C^alkoxy. carboxyl, -CONH,, ^(OyCt-Oalkyl, 
-CO}(C,-C 4 )aIlcyI. IH-tetrazol-5-yl, 1 to 3 fluoro or 1 or 2 <CrC«)aIkyt; 
R J is hydrogen, (C,-Cj)atkyl, -(CrCjJalkyHCs-CgJcyctealkyl, -(C-C^alkyl-A 1 or A*; 
where the elkyl groups and the cydoalkyi groups In the definition of R* are opttonaly 
10 substituted with hydroxyl, ^(OyOX*, -C(0)N(X e )(X«) 1 -Npc'XX 6 ), -S(0) m (C,-C8)alkyt, 
-C(0)A 1 . -CfOJQC 6 ). CF* CN or 1 to 3 hatogen; 
R 8 Is A 1 . (C-CroJalkyl, -(C-CdalkvfcA 1 , -<Ct-Ce)aOcyKCrCT)cydoaOcyl, 
^C,^ B )alkyWC^(VC,>alky1, ^CVC^atkyMCMCrCjJalkyWO or 
-(C^^aBiyl-XMCi-C^alkyKCrCTjeydoaflcyl: 
15 where the alkyl groups in the definition of R 3 is optionally substituted with 

-S(0}«(C,-C8)alKy|, -CPJOX 3 , 1 to 5 halogens or 1 to 3 OX 3 ; 
X 1 is O. S(0)„» -N(X l )C(0)-. -C(0)N(X 1 )-. -OC(Oh -C<0)0-. -CX*=CX 1 -. 
4*0^)0(0)0., -OCCOJNCX 2 )- or -CsC-; 
R 4 is hydrogen. (C,-C„)alkyl or (Cj-C^doalkyl, or R 4 is taken together with R 3 and 
20 the carbon atom to which they are attached and form (Cr^cyeioalkyl, (C r 
C7)cyctoaIkenyl, a partially saturated or fully saturated 4- to S-membered ring having 
1 to 4 heteroatoms independehtly selected from the group consisting of oxygen, 
sulfur and nitrogen, or is a bicyclic ring system consisting of e partially saturated or 
fully saturated 5- or S-membered ring, fused to a partially saturated, fully unsaturated 
25 or fully saturated 5- Of 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
X* is hydrogen cr (C,-Ce)alkyl or X 4 is taken together with R 4 and the nitrogen atom 
to which X 4 is attached and the carbon atom to which R 4 is attached and form a five 
to seven membered ring; 

30 R* is a bond or is (CHa)a P*** : 
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where a and b are independently 0. 1, 2 or 3; 

X 5 and X 5 * are each independently selected from the group consisting of 
hydrogen, trifluoromethyi, A 1 and optionally substituted (d-C e )alkyt; 

the optionally substituted (Ci-C 6 )alkyl in the definition of X s and X 5 * is 

5 1 optionally substituted with a substituent selected from the group 

consisting of A\ -OX 2 , -S(0) m (CrC 6 )alkyl, -C(0)OX* t 
(CrCrJcydoalkyl, -N(X 2 )(X 2 > and -CtOJNpC 2 )^ 2 ); 
or the carbon bearing X s and X s * forms an alkytene bridge with the nitrogen 
atom bearing Z 200 and.R* where the alkylene bridge contains 1 to 5 carbon 

10 atoms provided that X* or X* but not both may be on the carbon atom and 

Z 300 or R 6 but not both may be on the nitrogen atom; 
or X 6 is taken together with X s " and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
ring, or a partially saturated or fully saturated 4- to 8-memberad ring having 1 

15 to A heteroatoms independently selected from the group consisting of 

oxygen, sulfur and nitrogen; 

or X 5 Is taken together with X te and the carbon atom to which they are 
attached and form a blcydlc ring system consisting of a partially saturated or 
fully saturated S- or 6-membered ring, optionally having 1 or 2 heteroatoms 
20 independently selected from the group consisting of nitrogen, sulfur and 

oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms Independently 
selected from the group consisting of nitrogen, sulfur and oxygen; 
Z 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is not 
25 N-X 2 orO; 

R 8 is hydrogen or optionally substituted (d-C^alky!; 

where the optionally substituted (C^alkyl in the definition of R* is 
optionally independently substituted with A 1 , -ClOJOKCrCeJalkyl. 
-S(0)m(Ci-Ce)alkyl, 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-C(0){C r 
30 Chalky! or 1 to 3 (d-C^alkoxy; or 

A 1 for each occurrence is independently (CrC^cyctoalkenyl. phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms Independently selected from the group consisting of 
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oxygen, sulfur and nitrogen, or a tricyclic ring system consisting of a partially 
saturated, fully unsaturated or fuBy saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
5 unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings if A 1 is a bicyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
1 0 consisting of F, CI, Br, I, OCF 3 , OCFjH, CF J( CH 3 , OCH,, -OX 6 . 

-CtONpc^pC 8 ), -CfOOX 6 , oxo, (CrCeJalkyl, nitro, cyano, benzyl, 
-StOUCi-CeJalkyl, 1H-tetrarol-5-yl, phenyl, phenoxy, phenylalkyloxy, 
halophenyl, methytenedioxy, -N(X 6 )(X*). -NOC^CtOXX 8 ), -SO a N(X*)(X?), 
-NpC^SCVphenyl. ^^SOPC 8 , -CONX 11 X 12 -SCycOV 2 , -NXteopC", 
15 -WCONX'V 2 , -NX^OjNX 1 ^ 12 , -NX«C<0)X 12 , imrdazoly!, thiazolyl and 

tetrazolyl, provided that if A 1 is optionally substituted wfth methylenedioxy 
then it can only be substituted with one methyienedioxy; 

where X 11 is hydrogen or optionally substituted (CrC«)alkyf; 

the optionally substituted (C-C^aOcyi defined for X 11 is 
20 . optionally independently substituted with phenyl 

CoJaltoxycarbonyl, ^PMPrGtfrityl. 1 to 5 halogens, 1 to 3 
hydroxy, 1 to 3 (CrC^Jaflcanoytaxy or 1 to 3 <C,-C«)allcoxy; 
X 12 is hydrogen, (d-C^aUcyl, phenyl, thiazolyl. imidazolyl, furyt or 
thlenyl. provided that when X 12 is not hydrogen, X 12 is optionally 
25 substituted with one to three substituents independently selected from 

the group consisting of CI, F, CH* OCH* OCF 3 and CF* 
or X n and X 12 are taken together to form <CH^rL^CH^ r ; 
L 1 is C^XX 2 ), O, S(0) m or N(X 2 ); 
r for each occurrence is independently 1, 2 or 3; 
30 X 2 for each occurrence is Independently hydrogen, optionally substituted (C,- 
Ce)alkyl, or optionally substituted (CrC^cydoailcyt, where the optionally substituted 
(Ct-C^alkyl and optionally substituted (CrCrJcyctoalkyl in the definition of X 2 are 
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optionaHy independently substituted with -SfOUCi-CeJalkyl. -C(0)OX 3 t 1 to 5 
halogens or 1 to 3 -OX 3 ; 

X 3 for each occurrence is independently hydrogen or (d-CeJalkyl; 
X 6 for each occurrence is independently hydrogen, optionally substituted (d- 
5 CeJatkyl, (CrC^halogenated alkyt, optionally substituted (C r C 7 )cyctoalkyl, (CrCr)- 
halogenatedcycloalkyl, where optionally substituted (d-Ce^lkyl and optionally 
substituted (CrC7)cyclo8»ky1 in the definition of X 6 is optionally independently 
substituted with hydroxyl, (C,-CJalkoxy, carboxyl, CONH* -SCOWCi-CeJalkyl. 
-COaJCi-C^lkyl, 1H-tetrazol-5-yl or 1 or 2 (C,-C 4 )alkyl; or 
10 when there are two X 8 groups on one atom and both X 6 are (Ct-C B )alkyl, the two (C t - 
Ce)alkyl groups may be optionally joined and, together with the atom to which the two 
X 6 groups are attached, form a 4- to 9- membered ring optimally having oxygen, 
sulfur or NX 7 ; 

X 7 is hydrogen or (C r Ce)alkyl optionally substituted by hydroxyl; and 
15 m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

X 6 and X 12 cannot be hydrogen when it is attached to C(0) or S0 2 in the form 
CfOyX 8 , C(0)X 12 , SOjX* or SOjX 12 ; and 

when R* is a bond then Lis N(X 2 ) and each r in the definition ^Cr« r L-(CH 2 ) r is 2 or 
20 3. 

Compounds which are preferred of the foregoing compounds of formula (IV) 
is the compound wherein e is 0; Y is O; R 1 is -CH r phenyl; R 2 Is methyl or hydrogen; 
n is 1; w is 1; R 3 is -CHrO-CHrphenyl; R 4 is hydrogen: X 4 Is hydrogen; R a is 
-CCCHa)*-; Z 200 is BOC and R 6 Is hydrogen. 
25 This invention also provides: 

a method for increasing levels of endogenous growth hormone in a human or 
other animal which comprises administering to such human or other animal an 
effective amount of a compound of Formula I; 

a pharmaceutical composition useful for increasing the endogenous 
30 production or release of growth hormone in a human or other animal which 
comprises an inert carrier and an effective amount of a compound of Formula I; 

a pharmaceutical composition useful for Increasing the endogenous 
production or release of growth hormone in a human or other animal which 
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comprises an inert carrier, an effective amount of a compound of Formula I and 
another growth hormone secretagogue such as, GHRP-6, Hexarelin, GHRP-1, IGF- 
1 , IGF-2, B-HT920 or growth hormone releasing factor (GRF) or an analog thereof, 
a method for the treatment or prevention of osteoporosis which comprises 
5 administering to a human or other animal in need of such treatment or prevention an 
amount of a compound of Formula I which is effective In treating or preventing 
osteoporosis', 

a method for the treatment or prevention of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of a 
10 bisphosphonate compound such as alendronate, and especially preferred is the 
bisphosphonate compound ibandronate, and a compound of Formula I; 

a method for the treatment or prevention of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of 
estrogen or Premarin® and a compound of Formula I and optionally progesterone; 
15 a method to In crease IGF-1 levels in IGF-1 deficient humans or other animals 

which comprises administering to a human or other animal with IGF-1 deficiency a 
compound of Formula t; 

a method for the treatment of osteoporosis which comprises administering to 
a human or other animal with osteoporosis a combination of an estrogen agonist or 
20 antagonist such as tamoxifen, drdoxifene, raloxifene and idoxifene and a compound 
of Formula I; 

a particularly preferred method for the treatment of osteoporosis comprises 
administering to a human or other animal with osteoporosis a combination of an 
estrogen agonist or antagonist such as Cts^4-ftuoro^henyl)^4^2^iperid]n-1-yl~ 
25 ethoxy>^henyl>5,6J>tBtrahydro^aphthalen^2-oi; 

(-)-c»-6-p^y^4^ 
naphthatemv2-d; 

ds-cHDheny^544^2i>^ 
naphthatene-2-ol; 
30 c^H64*yrmlodim>eth 
naphthalene; 

H4^yrnoBdirTOto 
tfitrehydroisoquinoGne; 
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c^4^ydroxyphenylh5H4-(2i^ 
tetrahydro-naphthalene-2-ol; or 

1-(4'.pym>lidinolirthoxyphenyl^2^ 
isoquinoline and a compound of Formula I; 
5 a method for the treatment of osteoporosis which comprises administering to 

a human or other animal with osteoporosis a combination of calcitonin and a 
compound of Formula I; 

a method for increasing muscle mass, which method comprises administering 
to a human or other animal in need of such treatment an amount of a compound of 
10 Formula I which is effective in promoting release of endogenous growth hormone; 
and 

a method for promoting growth in growth hormone deficient children which 
comprises administering to a growth hormone deficient child a compound of Formula 
I which is effective in promoting release of endogenous growth hormone. 

15 This invention further provides a method for treating or preventing diseases 

or conditions which may be treated or prevented by growth hormone which 
comprises administering to a human or other animal in need of such treatment or 
prevention an amount of a compound of Formula I which is effective In promoting 
release of endogenous growth hormone. 

20 In another aspect, this invention provides methods for treating or preventing 

congestive heart failure, frailty associated with aging, and obesity which comprise 
administering to a human or other animal In need of such treatment or prevention an 
amount of a compound of Formula I which is effective in promoting release of 
endogenous growth hormone; of the instant method it is preferred that the disease or 

25 corofition to be treated or prevented is congestive heart failure or frailty associated 
with aging. 

In another aspect, this invention provides methods for accelerating bone 
fracture repair, attenuating protein catabotic response after a major operation, 
reducing cachexia and protein loss due to chronic Alness such as AIDS and cancer, 
30 accelerating wound healing, and accelerating the recovery of bum patients or 
patients having undergone major surgery, which comprise administering to a human 
or other animal in need of such treatment an amount of a compound of Formula I 
which is effective In promoting release of endogenous growth hormone; of the Instant 



Printed from Mimosa 10/14/1997 14:13:15 page -32- 



WO 97/24369 PCT/IB96W1353 

t 

41. 

method a preferred method of use is to accelerate bone fracture repair or for 
accelerating the recovery of patients having undergone major surgery. 

In yet another aspect, this invention provides methods for improving muscle 
strength, mobility, maintenance of skin thickness, metabolic homeostasis and renal 
5 homeostasis, which comprise administering to a human or other animal in need of 
such treatment an amount of a compound of claim .1 which Is effective in promoting 
release of endogenous growth hormone. 

The instant compounds promote the release of growth hormone which are 
stable under various physiological conditions and may be administered parenterally, 
1 0 nasally or by the oral route. 

Detailed Description of the Invention 
One of ordinary skill will recognize that certain substituents listed in this 
invention may have reduced chemical stability when combined with one another or 
with heteroatoms in the compounds. Such compounds with reduced chemical 
1 5 stability are not preferred. 

In general the compounds of Formula I can be made by processes which 
include processes known in the chemical arts for the production of compounds. 
Certain processes for the manufacture of Formula I compounds are provided as 
. further features of the invention and are illustrated by the following reaction 
20 schemes. 

In the above structural formulae and throughout the instant application, the 
following terms have the indicated meanings unless expressly stated otherwise: 

The alky) groups are intended to include those alkyl groups of the designated 
length in either a straight or branched configuration which may optionally contain 
25 double or triple bonds. Exemplary of such alkyl groups are methyl, ethyl, propyl, 
isopropyi, butyl, sec-butyl, tertiary butyl, pentyl, isopentyl. hexyl, tsohexyl. altyl. 
ethynyt, propenyt, butadienyt, hexenyl and the like. 

When the definition Co-alkyt occurs in the definition, it means a single 
covatent bond. 

30 The alkoxy groups specified above are intended to include those alkoxy 

groups of the designated length in either a straight or branched configuration which 
may optionally contain double or triple bonds. Exemplary of such alkoxy groups are 
rnethoxy, ethoxy, propoxy, tsopropoxy, butoxy, isobutoxy, tertiary butoxy, pentoxy. 
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isopentoxy. hexoxy, isohexoxy, allyloxy, 2-propynyloxy, isobutenyloxy, hexenyloxy 
and the like. 

The term "halogen" or "halo" is intended to include the halogen atoms 
fluorine, chlorine, bromine and iodine. 
5 The term "halogenated alkyT is intended to include an alky! group as defined 

hereinabove substituted by one or more halogen atoms as defined hereinabove. 

The term "halogenated cycloalkyf is intended to include a cycloalkyt group 
substituted by one or more halogen atoms as defined hereinabove. 

The term "aryt" is intended to include phenyl and naphthyl and aromatic 5- 
10 and 6-membered rings with 1 to 4 heteroatoms or fused 5- or 6-membered btcydte 
rings with 1 to 4 heteroatoms of nitrogen, sulfur or oxygen. Examples of such 
heterocyclic aromatic rings are pyridine, thiophene (also known as thienyl), furan, 
benzothlophene, tetrazole, Indole, N-methylindole, dBiydroindole, indazote, N- 
formylindole. benzimidazole, thiazole. pyridine, and thiadiazole. 
15 The chemist of ordinary skill will recognize that certain combinations of 

heteroatonvcontaining substituents fisted in thte invention define compounds which 
will be less stable under physiological conditions (e.g., those containing acetat or 
aminal linkages). Accordingly, such compounds are less preferred. 

The expression "prodrug" refers to compounds that are drug precursors. 
20 which foDowing administration, release the drug in vivo via some chemical or 
physiological process (e.g., a prodrug on being brought to the physiological pH is 
converted to the desired drug form). Exemplary prodrugs upon cleavage release the 
corresponding free acid, and such hydro lyzable ester-forming residues of the 
compounds of this invention include but are not limited to carboxyilc acid substituents 
25 (e.g., R 1 Is -(CHaJqCKOfeX 0 where X? Is hydrogen, or R 2 or A 1 contains carboxyfic 
add) wherein the free hydrogen is replaced by. (d-C 4 )aIkyl f (Cr 
CiJalkanoyloxymethyl, (C 4 -Cfl)1-(atkanoyloxy)ethyK 1-methyl-1Kalkanoyloxy)-^hyl 
having from 5 to 10 carbon atoms, alkoxycarbcnyloxymethyl having from 3 to 6 
carbon atoms, 1-<alkoxycarbonyloxy)ethyl having from 4 to 7 carbon atoms. 1- 
30 methyl- 1-{alkaxycarbony!oxy)ethyl having from 5 to 8 carbon atoms, N- 
(alkoxycartxmyOaminomethyl having from 3 to 9 carbon atoms, 1-(M- 
(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms. 3-phthafidyt, 4- 
crotonolactonyl, gamma-butyrolacton-4-yl, di-N f ^d^)alkytammo(C r C 3 )alicyl 
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(such as p-dimethylaminoethyl), carbamoyKCi-CaJalkyI, N.N-diJCi-Ca)- 
alkylcarbamoyKCrCyalkyl and piperidino-, pyrrolidine- or morphollncKCrCsJallcyi. 

Other exemplary prodrugs release an alcohol of Formula I wherein the free 
hydrogen of the hydroxyl substituent (e.g., R 1 contains hydroxyl) is replaced by (C t - 

5 C B )alkanoyloxymethy!, . Hfd-CeJalkanoyloxyJethyl, 1-methyM-((Ci-Ce)alka- 
noyloxy^thyt, (C,-Ca)alkoxycart)onyloxymethyl ( hHCt-C^Bcoxy^arbonylamlno- 
methyl, sucdnoyl, (d-C^alkanoyl, a-aminofCt-C^alkanoyl, arytacetyl and a- 
aminoacyl, or a-aminoecyMx-aminoacyl wherein said a-emlnoacyl moieties ere 
Independently any of the naturally occurring L-ammo acids found in proteins, 

10 P(0)(OHk, -P{0)(0(CrCe)alky!)2 or glycosyt (the radical resulting from detachment 
of the hydroxyl of the hemiacetal of a carbohydrate). 

Prodrugs of this invention where a carboxyi group in a carboxyfic add of 
Formula (1) & replaced by an ester may be prepared by combining the carboxylte 
acid with the appropriate alkyi halkJe in the presence of a base such as potassium 

15 carbonate in an Inert solvent such as DMF at a temperature of about 0*C to 100*0 
for about 1 to about 24 hours. Alternatively, the add is combined with the appropriate 
alcohol as solvent in the presence of a catalytic amount of add such as concentrated 
sulfuric acid at a temperature of about 20°C to 120»C, preferably at reflux for about 
1 hour to about 24 hours. Another method is the reaction of the add in an inert 

20 solvent such as THF, with concomitant removal of the water being produced by 
physical (e.g., Dean Stark trap) or chemical (e.g., molecular sieves) means. 

Prodrugs of this invention where an alcohol function has been derivatlzed as 
an ether may be prepared by combining the alcohol with the appropriate alkyl 
bromide or iodide in the presence of a base such as potassium carbonate in an inert 

25 solvent such as DMF at a temperature of about 0°C to 100°C for about 1 to about 24 
hours. Alkanoytaminomethyl ethers may be obtained by reaction of the alcohol with a 
bis-<alkanoytamino)methane in the presence of a catalytic amount of add in an inert 
solvent such as THF, according to a method described in US 4,997,984. 
Alternatively, these compounds may be prepared by the methods described by 

30 Hoffman etal. In J. Org. Chem. 1994, 59, p. 3530. 
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Certain of the above defined terms may occur more than once in the above 
formula and upon such occurrence each term shall be defined Independently of the 



Throughout the specification and appendent claims the following 
5 abbreviations are uBed with the following meanings: 

BOC t-butyloxycarbonyl 

BOP Benzotriazol-1-ytoxytris(dhnethylamlno) 

phosphonlum hexafluorophosphate 

CBZ Benzyloxycarbonyl 

10 CDI N,N'-Carbonyldiimidazole 

CHjC^ Methylene chloride 

CHCI, Chloroform 

DCC Dicydohexylcarbodiimlde 

DMF Dimethytformamide 

15 EOC 1^3-dimethylaminopropyl)-3- 

ethylcarfoodHmide hydrochloride 

EtOAc Ethyl acetate 

FMOC 9-Ruorenylmethoxycarbonyl 

h . hours 

20 Hex Hexane 

HOAT 1-Hydroxy-7-azabenzotriazote 

HOST Hydraxybenzotriazole hydrate 

HPLC High pressure liquid chromatography 

MHz Megahertz 

25 MS Mass Spectrum 

NMR Nuctear Magnetic Resonance 

PTH Parathyroid hormone 

TFA Trifluoroacetic arid 

THF Tetrahydrofuran 

30 TLC Thin layer chromatography 
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TRH Thyrotropin releasing hormone 

TROC 2,2,2-Trichloroethoxycarbonyl 
The compounds of the instant invention ail have at least one asymmetric 
center as noted by the asterisk in the structural Formula i, above. Additional 
5 asymmetric centers may be present on the molecule depending upon the nature of 
the various substituents on the molecule. Each such asymmetric center will produce 
two optical isomers and ft is intended that all such optical Isomers, as separated, 
pure or partially purified optical isomers, racemic mixtures or diastereomeric mixtures 
thereof, be Included within the scope of the instant invention. In the case of the 
10 asymmetric center represented by the asterisk, it has been found that the absolute 
stereochemistry of the more active and thus more preferred Isomer is shown in 
Formula IA. This preferred absolute configuration also applies to Formula I. 




(IA) 

15 With the R 4 substituent as hydrogen, the spatial configuration of the asymmetric 
center corresponds to that in a D-amino add. In most cases this is also designated 
an R-confrgiiration although this will vary according to the values of R 3 and R 4 used 
In making R- or S-stereochemical assignments. 

The instant compounds are generally isolated in the form of their 

20 pharmaceutical^ acceptable acid addition salts, such as the salts derived from using 
inorganic and organic acids. Examples of such adds are hydrochloric, nitric, sulfuric, 
phosphoric, formic, acetic, trifluoroacetic, propionic, mateic, succinic, D-tartaric, L- 
tartaric, malonic, methane sulfonic and the like. In addition, certain compounds 
containing an acidic function such as a carboxy can be isolated In the form of their 

25 inorganic salt in which the counter-ton can be selected from sodium, potassium, 
lithium, calcium, magnesium and the like, as wen as from organic bases. 

The pharmaceutical^ acceptable salts are formed by taking about 1 
equivalent of a compound of formula (I) and contacting n with about 1 equivalent of 
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the appropriate corresponding acid of the salt which is desired. Work-up and 
isolation of the resulting salt is well-known to those of ordinary skill in the art 

The growth hormone releasing compounds of Formula I are useful in vitro as 
unique tools for understanding how growth hormone secretion is regulated at the 
5 pituitary level. This includes use in the evaluation of many factors thought or known 
to influence growth hormone secretion such as age, sex, nutritional factors, glucose, 
amino acids, fatly acids, as well as fasting and non-fasting states. In addition, the 
compounds of this Invention can be used in the evaluation of how other hormones 
modify growth hormone releasing activity. For example, it has already been 

10 established that somatostatin inhibits growth hormone release. 

The compounds of Formula I can be administered to animals, including 
humans, to release growth hormone in vivo. The compounds are useful for 
treatment of symptoms related to GN deficiency; stimulate growth or enhance feed . 
efficiency of animals raised for meat production to improve carcass quality; to 

15 increase mQk production in dairy cattle; improvement of bone or wound healing and 
improvement in vital organ function. The compounds of the present invention by 
inducing endogenous GH secretion wfll alter body composition and modify other GH- 
dependent metabolic, immunologic or developmental processes. For example, the 
compounds of the present invention can be given to chickens, turkeys, livestock 

20 animals (such as sheep, pigs, horses, cattle, etc.), companion animals (e.g M dogs) or 
may have utility in aquaculture to accelerate growth and improve the protein/fat ratio. 
In addition, these compounds can be administered to humans In vivo as a diagnostic 
tool to directly determine whether the pituitary is capable of releasing growth 
hormone. For example, the compounds of Formula I can be administered in vivo to 

25 chBdrea Serum samples taken before and after such administration can be assayed 
for growth hormone. Comparison of the amounts of growth hormone in each of 
these samples would be a means for directly determining the abiOty of the pattenfs 
pituitary to release growth hormone. 

Accordingly, the present Invention includes within Its scope pharmaceutical 

3D compositions comprising, as an active ingredient, at least one of the compounds of 
Formula I in association with a pharmaceutical^ acceptable carrier. Optionally, the 
pharmaceutical compositions can further comprise an anabolic agent in addition to at 
least one of the compounds of Formula I or another compound which exhibits a 
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. different activity, e.g., an antibiotic growth permittant or an agent to treat 
osteoporosis or with other pharmaceutical^ active materials wherein the combination 
enhances efficacy and minimizes side effects. 

Growth promoting and anabolic agents include, but are not limited to, TRH, 

5 PTH diethylstilbesterol. estrogens, fc-agonists, theophylline, anabolic steroids, 
enkephalins, E series prostaglandins, compounds disclosed in U.S. Patent No. 
3,239,345, the disclosure of which is hereby incorporated by reference, e.g., zeranol; 
compounds disclosed in U.S. Patent No. 4,036,979, the disclosure of which is hereby 
Incorporated by reference, e.g., sulbenox; and peptides disclosed In U.S. Patent No. 

10 4,411,890, the disclosure of which is hereby incorporated by reference. 

The growth hormone secretagogues of this invention in combination with 
other growth hormone secretagogues such as the growth hormone releasing 
peptides GHRP-6 and GHRP-1 as described in U.S. Patent No. 4,411,890, the 
disclosure of which is hereby incorporated by reference, and publications' WO 

15 69/07110, WO 89/07111 and B-HT920 as wefl as hexarefln and the newly 
discovered GHRP-2 as described in WO 93/04081 or growth hormone releasing 
hormone (GHRH, also designated GRF) and its analogs or growth hormone and its ' 
analogs or somatomedins . Including IGF-1 and IGF-2 or p-adrenergic agonists such 
as ctonidme or serotonin 5H71D agonists such as sumitriptan or agents which inhibit 

20 somatostatin or its release such as physostigmine and pyridostigmine, are useful for 
increasing the endogenous levels of GH in mammals. The combination of a GH 
secretagogue of this invention with GRF results in synergistic increases of 
endogenous growth hormone. 

As is well known to those skilled in the art the known and potential uses of 

25 growth hormone are varied and multitudinous (See "Human Growth Hormone", 
Strobel and Thomas, Pharmacological Reviews, 48, pg. 1-34 (1994); T. Rosen et 
al M Worm Res, 1995; 43: pp. 93-99; M. DegerbJad et aL, European Journal of 
Endocrinology, 1995, 133: pp.180-188: J. O. Jorgensen, European Journal of 
Endocrinology. 1994, 130: pp. 224-228; K. C. Copeiand et at., Journal of Clinical 

30 Endocrinology and Metabolism, Vol. 78 No. 5, pp. 1040-1047; J. A. Atoi et al., 
Journal of Clinical Endocrinology and Metabolism, Vol. 79 No. 4, pp. 943-949; F. 
Corttfdo et al., Metab. Clin. Exp., (1995), 44(6), pp. 745-748; K. M. Fairhall et aL, J. 
Endocrinol., (1995), 145(3), pp. 417-426; RM. Frieboes et al., 
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Neuroendocrinology, (1995), 61(5), pp. 584-589; and M. Uovera et aL. tnt J. 
Cancer, (1995), 61(1). pp. 138-141). Thus, the administration of the compounds of 
this invention tor purposes of stimulating the release of endogenous growth hormone 
can have the same effects or uses as growth hormone itself. These varied uses of 
5 growth hormone may be summarized as follows: stimulating growth hormone 
release in elderly humans; treating growth hormone deficient adults; preventing 
catabollc side effects of glucocorticoids, treating osteoporosis, stimulating the 
immune system, acceleration of wound healing, accelerating bone fracture repair, 
treating growth retardation, treating congestive heart failure as disclosed In PCT 
10 publications WO 95/28173 and WO 95/28174 (an example of a method for assaying 
growth hormone secretagogues for efficacy in treating congestive heart failure is 
disclosed in R. Yang et al., Circulation, Vol. 92, No. 2, p.262, 1995); treating acute 
or chronic renal failure or insufficiency, treatment of physiological short stature, 
including growth hormone deficient children, treating short stature associated with 
15 chronic illness, treating obesity, treating growth retardation associated with Prader- 
Willi syndrome and Turner's syndrome; accelerating the recovery and reducing 
hospitalization of bum patients or following major surgery such as gastrointestinal 
surgery; treating intrauterine growth retardation, skeletal dysplasia, hypercoitisonism 
and Cushings syndrome; replacing growth hormone in stressed patients; treating 
20 osteochondrodysplasias, Noonans syndrome, sleep disorders, Alzheimer's cfisease, 
delayed wound healing, and psychosocial deprivation; treating of pulmonary 
dysfunction and ventilator dependency; attenuating protein catabotic response after 
a major operation; treating malabsorption syndromes, reducing cachexia and protein 
loss due to chronic yiness such as cancer or AIDS; accelerating weight gain and 
25 protein accretion In patients on TPN (total parenteral nutrition); treating 
hyperinsulinemla including nesidioblastosis; adjuvant treatment for ovulation 
induction and to prevent and treat gastric and duodenal ulcers; stimulating thymic 
development and preventing age-related decline of thymic function; adjunctive 
therapy for patients on chronic hemodialysis; treating immunosuppressed patients 
30 and enhancing antibody response following vaccination; improving musde strength, 
Increasing musde mass, mobility, maintenance of skin thickness, metabolic 
homeostasis, renal homeostasis in the frail elderly; stimulating osteoblasts, bone 
remodelling, and cartilage growth; treating neurological diseases such as" peripheral 
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and drug induced neuropathy, Guiflian-Barre Syndrome, amyotrophic lateral 
sclerosis, multiple sclerosis, cerebrovascular accidents and demyelinating diseases; 
stimulating the immune system in companion animals and treating disorders of aging 
in companion animals; growth promotant in livestock: and stimulating wool growth in 
5 sheep. 

It will be known to those skilled in the art that there are numerous compounds 
now being used in an effort to treat the diseases or therapeutic indications 
enumerated above. Combinations of these therapeutic agents, some of which have 
also been mentioned above, with the growth promotant, exhibit anabolic and 

10 desirable properties of these various therapeutic agents. In these combinations, the 
therapeutic agents and the growth hormone secretogogues of this Invention may be 
independently and sequentially administered or co-administered in dose ranges from 
one one-hundredth to one times the dose levels which are effective when these 
compounds and secretogogues are used singly. Combined therapy to Inhibit bone 

15 resorption, prevent osteoporosis, reduce skeletal fracture, enhance the healing of 
bone fractures, stimulate bone formation and increase bone mineral density can be 
effectuated by combinations of bisphosphonates and the growth hormone 
secretogogues of this invention, see PCT publication WO 95(11020 for a discussion 
of combination therapy using bisphosphonates and GH secretagogues. The use of 

20 bisphosphonates for these utilities has been reviewed, for example, by Hamdy. 
NAT., Role of Bisphosphonates in Metabolic Bone Diseases, Trends in 
Endocrinol. Metab., 1993, 4. pages 19-25. Bisphosphonates with these utilities 
include but are not limited to alendronate, tiludronate, dimethyt-APD, risedronate, 
etidronate, YM-175, dodronate, pamidronate. and BM-210995 (ibandronate). 

25 According to their potency, oral daily dosage levels of the bisphosphonate of 
between 0.1 mg and 5 g and dairy dosage levels of the growth hormone 
secretagogues of this invention of between 0.01 mg/kg to 20 mg/kg of body weight 
are administered to patiehts to obtain effective treatment of osteoporosis. 

The compounds of this invention may be combined with a mammalian estrogen 

30 agonist/antagonist Any estrogen agonist/antagonist may be used as the second 
compound of this invention. The term estrogen agonist/antagonist refers to 
compounds which bind with the estrogen receptor, inhibft bone turnover and prevent 
bone toss. In particular, estrogen agonists are herein defined as chemical compounds 
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capable of binding to the estrogen receptor sites in mammalian tissue, and mimicking 
the actions of estrogen in one or more tissue. Estrogen antagonists are herein defined 
as chemical compounds capable of binding to the estrogen receptor sites In 
mammalian tissue, and blocking the actions of estrogen in one or more tissues. Such 
5 activities are readily determined by those skilled, in the art according to standard 
assays including estrogen receptor binding assays, standard bone histomorphometric 
and densitometer methods (see Eriksen E.F. et aL, Bone Htetomorphometry, Raven 
Press, New York, 1994, pages 1-74; Grier S.J. et aL, The Use of DuaWEnergy X-Ray 
Absorptiometry In Animals. Inv. Radiol., 1996, 31(1):50*2; Wahner H.W. and 
10 FogeJman I., The Evaluation of Osteoporosis: Dual Energy X-Ray Absorptiometry In 
Clinical Practice.. Martin Dunte Ltd.. London 1994, pages 1-296). A variety of these 
compounds are described and referenced betow, however, other estrogen 
agonists/antagonists will be known to those skilled in the art A preferred 
estrogen agonist/antagonist is droloxrfene: (phenol, 341-MPH<fl^y^~)^«^ 
15 phenyq-2-phenyl-l-butenytV. (EM and associated compounds which are cfisdosed In 
U.S. patent 5.047.431 (the disclosure of which is hereby incorporated by reference). 

Another preferred estrogen agonist/antagonist te tamoxifen: (ethanamine,2-H- 
(U^iphenyM^utenyl^ (Z>-2-. 2-hydroxy-1 ,2>propanetii- 

carboxylaie (1:1)) end associated compounds which are dsdosed in U.S. patent 
20 4,536,516 (the cfisclosure. of which ts hereby incorporated by reference). Another 
related compound is 4-hydroxy tamoxifen which is cfisdosed in U.S. patent 4,623,660 
(the disclosure of which is hereby Incorporated by reference). 

Another preferred estrogen agonist/antagonist Is raloxifene: (methanone, 
hydroxy-2-(44iydTO^ 
. 25 .hydrochloride) and associated compounds which are disclosed In U.S. patent 
4,418,068 (the disclosure of which is hereby incorporated by reference). 

Another preferred estrogen agonist/antagonist Is ktoxifene: Pyrrolidine, 1+{4- 
fl1-<44odophenyjy2-phenyM ^utenyilphenoxylethylj and associated compounds 
which are disclosed In U.S. patent 4,839,155 (the cfisdosure of which Is hereby 
30 incorporated by reference). 

Other preferred estrogen agonist/antagonists include compounds as described 
in commonly assigned U.S. patent no. 5,552,412 the disclosure of which te hereby 
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incorporated by reference. Especially preferred compounds which are described 
therein ere: 

cfc^4-fluoroi>henyl)-544^<iperi^ 
naphthalen*2-ol; 
5 (+tis^henyL5^4-(2-pyTO^ 
naphthalene-2-ol; 

cis-6-phenyl-5H4^2-pyrrolidin-1-^ 
naphthalene-2-of; 

c^l-^yrrolodinoethc^-a^yridy^ 
10 tetrahydronaphthatene; 

W-pynrofidinoethoxyp^ ,2,3,4- 
tetrahydroisoquinofine; 

c^4-hydroxypheny1)-544^ 
tetrahyd/o-naphlhatene-2-ol; and 
15 l^-pyrofidirwtethaxyphenyl^ 
tetrahydroisoqulnofine. 

Other estrogen agonist/antagonists are described in U.S. Patent 4,133,814 (the 
disclosure of which is hereby Incorporated by reference). U.5. Patent 4,133,814 
discloses derivatives of 2-phenyW-aroyt-berrzothiophene and 2-phenyL3- 
20 aroyibenznthiopbene-l-oxtte. . 

The following paragraphs provide preferred dosage ranges for various anth 
resorptfve agents. 

The amount erf the antwesorptive agent to be used is determined by its activity 
as a bone loss inhibiting agent This activity is determined by means of an individual 
25 compound's pharmacokinetics and its minimal maximal effective dose in inhibition of 
bone loss using a protocol such as those referenced above. 

In general an effective dosage for the activities of this invention, for example 
the treatment of osteoporosis, for the estrogen agonists/antagonists (when used in 
combination with a compound of Formula I of this invention) is in the range of 0.01 to 
30 200 mg/kg/day, preferably 0.5 to 100 mg/kg/day. 

In particular, an effective dosage for droloxifene is In the range of 0.1 to 40 
mg/kg/day, preferably 0.1 to 5 mg/kg/day. 
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tn particular, an effective dosage for raloxifene is in the range of 0.1 to 100 
mg/kg/day r preferably 0.1 to 10mg/kg/day. 

In particular, an effective dosage for tamoxifen is in the range-of 0.1 to 100 
mg/kg/day. preferably 0.1 to 5 mg/kg/day. 
5 In particular, an effective dosage for 

c«^4-fluoro-phenyi^ 
naphthalene-2-ol; 

(-H&-6-pheny^4-(2-p^ 
naphthalene-2-oh 
10 cfe^henyh5-l4^2-pyrrolidir^ 
naphthalene-2-cl; 

c^M6H>yTTolodindeto^ .2.3,4- 
tetrahydronaphthalene; 

1^4^pyrroBdinoethoxyphenyI)^^ 2,3.4- 
15 tetrahydrofcoquindine; 

cfc-6K4-hydroxyphenyl>-5^ 
tetrahydro-naphthatene-2-ol; or 

1-(4H^Kdtnotethoxypheny^^ 
tetrabydrolsoquinoline Is In the range of 0.0001 to 100 mg/kg/day. preferably 0.001 to 
20 10 mg/kg/day. 

In particular, an effective dosage for 4-hydroxy tamoxifen is In the range of 
0.0001 to 100 mg/kg/day, preferably 0.001 to 10 mg/kg/day. 

Compounds that have the ability to stimulate GH secretion from cultured rat 
pituitary cells are identified using the following protocol This test Is also useful for 
25 comparison to standards to determine dosage levels. Cells are isolated from 
prtuitaries of 6-week old male Wistar rats. Following decapitation, the anterior 
pituitary lobes are removed into cold, sterile Hank's balanced salt solution without 
caldum or magnesium (HBSS). Tissues are finely minced, then subjected to two 
cycles of mechanically assisted enrymatic dispersion using 10 UJmL bacterial 
30 protease (EC 3.4.24.4, Sigma P-6141) In HBSS. The tissue-enzyme mixture is 
stirred in a spinner flask at 30 rpm in a 5% C02 atmosphere at about 37'C for about 
. 30 min, with manual trituration after about 15 min and about 30 mln using a 10-mL 
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pipet. This mixture is centrifuged at 200 x g for about 5 min. Horse serum is added 
to the supernatant to neutralize excess protease. The peOet is resuspended in fresh 
protease, stirred for about 30 min more under the previous conditions, and manually 
triturated, ultimately through a 23-gauge needle. Again, horse serum is added, then 
5 the cells from both digests are combined, pelleted (200 x g for about 15 min), 
washed, resuspended in culture medium and counted. Cells are plated at 6.0* 
B.SxIO 4 cells per cm 2 in 48-wett Costar dishes and cultured for 3-4 days In 
Dulbecco*s Modified Eagle Medium (D-MEM) supplemented with 4.5 g/L glucose, 
10% horse serum, 2.5% fetal bovine serum, 1% non-essential amino acids, 100 

10 U/mL nystatin and 50 mg/mL gentamycin sulfate before assaying for GH secretion. 

Just prior to assay, culture wells ere rinsed twice, then equilibrated for about 
30 minutes in release medium (D-MEM buffered with 25 mM Hepes. pM 7.4 and 
containing 0.5% bovine serum albumin at 37*C). Test compounds are dissolved In 
DMSO, then diluted into pre-warmed release medium. Assays are run in 

15 quadruplicate. The assay is initiated by adding 0.5 mL of release medium (with 
vehicle or test compound) to each culture well. Incubation is carried out at about 
37*C for about 15 minutes, then terminated by removal of the culture medium, which 
is centrifuged at 2000 x g for about 15 minutes to remove cellular material. Rat 
growth hormone concentrations In the supematants are determined by a standard 

20 radioimmunoassay protocol using a rat growth hormone reference preparation 
(NIDDK-rGH-RP-2) and rat growth hormone antiserum raised in monkey (NIDDK* 
anU-rGH-S-5) obtained from Or. A. Pariow (Harbor-UCLA Medical Center, Torrance, 
CA). Additional rat growth hormone (1.5U/mg, #G2414, Scripps Labs, San Diego, 
CA) Is iodinated to a specific activity of approximately 30 pCi/jig by the chioramine T 

25 method for use as tracer. Immune complexes are obtained by adding goat 
antiserum to monkey IgG (Organon Teknika, Durham, NC) plus polyethylene glycol, 
MW 10,000-20,000 to a final concentration of 4.3%; recovery is accomplished by 
centrifugation. This assay has a working range of 0.08-2.5 pg rat growth hormone 
per tube above basal levels. Active compounds typically stimulate growth hormone 

30 release by greater than 1.4 fold. Reference: Cheng, K., Chan, W.-S., Baneto, Jr., 
A., Convey. EM., Smith, R.G. 1989. 
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IntrnvfinfflBi Ariminifitratinn of tpm Compounds 

Twenty-one day old female Sprague-Dawtey rats (Charles River Laboratory. 
Wilmington, MA) are allowed to acclimate to local vivarium conditions (24 •C, 12 hr 
fight. 12 hr dark cycle) for approximately 1 week before compound testing. All rats 
ate allowed access to water and a pelleted commercial diet (Agwey Country Food. 
Syracuse NY) ad libitum. The experiments are conducted in accordance with the 
NIH Guide for the Care and Use of Laboratory Animals. 

On the day of the experiment, test compounds are dissolved in vehicle 
containing 1% ethanol. 1mM acetic add and 0.1% bovine serum albumin in saline. 
Each compound is tested with n=3. Rats are weighed and anesthetized via 
intraperitoneal Injection of sodium pentobarbital (Nembutal. 50 mg/kg body weight). 
Fourteen minutes after anesthetic administration, a Wood sample is taken by nicking 
the Up of the teB and allowing the blood to drip Into a microcentrifuge tube (baseline 
15 blood sample, approximately 100 pi), minutes after anesthetic 

administration, test compound is delivered by Intravenous Injection Into the tail vein, 
with a total injection volume of 1 ml/kg body weight. Additional blood samples are 
taken from the tail at 5. 10 and 15 minutes after compound administration. Blood 
samples are kept on tee until eerum separation by centrihigation (1430xg for 10 
20 minutes at 10»C). Serum is stored at -8CTC until serum growth hormone 
determination by radio-immunoassay as described above and below. 
^ nnniim m »f Pvn^noufilv^ tim T ^ SEBtttl Hnrmnrm RfltflMft in thn Dflfl after 
Oral Administration 

On the day of experimentation, the test compound is weighed out for the appropriate 
25 dose and dissolved In water. Doses are delivered at a volume of 0.5 ml/kg by 
gavage to 4 dogs for each dosing regimen. Blood samples (2 ml) ere collected from 
the jugular vein by direct vena puncture pre-dose and at 0.08. 0.17. 0.25, 0.5, 0.75. 
1. 2. 4. 6, and 8 hours post dose using 2 ml vacutalners containing lithium heparin. 
The prepared plasma "e stored at -20 "C until analysis. 
30 M flafn .r»rM>nt at Canine Growth Hormone 

Canine growth hormone concentrations are determined by a standard 
radioimmunoassay protocol using canine growth hormone (antigen for iodinatlon and 
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reference preparation AFP-1983B) and canine growth hormone antiserum raised in 
monkey (AFP-21452578) obtained from Dr. A. Partow (Harbor-UCLA Medical 
Center, Torrence, CA). Tracer is produced by chloramine T-iodinaUon of canine 
growth hormone to a specific activity of 20-40 v&Ipg. Immune complexes are 

5 obtained by adding goat antiserum to monkey IgG (Organon Teknika, Durham, NC) 
plus polyethylene glycol, MW 10,000-20,000 to a final concentration of 4,3%; 
recovery is accomplished by centrifugation. This assay has a working range of 0.08- 
2.5 pg canine GH/iube. 

The compounds of this invention can be administered by oral, parenteral 

10 (e.g., intramuscular, intraperitoneal, intravenous or subcutaneous Injection, or 
implant), nasal, vaginal, rectal, sublingual, or topical routes of administration and can 
be formulated with pharmaceutical^ acceptable carriers to provide dosage forms 
appropriate for each route of administration. 

Solid dosage forms for oral administration include capsules, tablets, pills, 

15 powders and granules. In such solid dosage forms, the active compound is admixed 
with at (east one inert pharmaceutical acceptable carrier such as sucrose, lactose, 
or starch. Such dosage forms can also comprise, as is normal practice, additional 
substances other than such inert diluents, e.g., lubricating agents such as 
magnesium stearate. In the case of capsules, tablets and pills, the dosage forms 

20 may also comprise buffering agents. Tablets end pais can additionally be prepared 
with enteric coatings. 

Liquid dosage forms for oral administration include pharmaceutical^ 
acceptable emulsions, solutions, suspensions, syrups, the elixirs containing inert 
diluents commonly used in the art such as water. Besides such Inert diluents, 

25 compositions can also Include adjuvants, such as wetting agents, emulsifying and 
suspending agents, and sweetening, flavoring and perfuming agents. 

Preparations according to this invention for parenteral administration include 
sterile aqueous or non-aqueous solutions, suspensions, or emulsions. Examples of 
non-aqueous solvents or vehicles are propylene glycol, polyethylene glycol, 

30 vegetable oils, such as olive oil and com oil, gelatin, and injectable organic esters 
such as ethyl oleate. Such dosage forms may also contain adjuvants such as 
preserving, wetting, emulsifying, and dispersing agents. They may be sterilized by, 
for example, filtration through a bacteria-retaining filter, by incorporating sterilizing 
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agents into the compositions, by irradiating the compositions, or by heating the 
compositions. They can also be manufactured In the form of sterile solid 
compositions which can be dissolved in sterile water, or some other sterile Injectable 
medium immediately before use. 
5 Compositions for rectal or vaginal administration are preferably suppositories 

which may contain, in addition to the active substance, excipients such as coca 
butter or a suppository wax. 

Compositions for nasal or sublingual administration are aiso prepared with 
standard excipients well known in the art. 
10 The dosage of active ingredient in the compositions of this invention may be 

varied; however. H Is necessary that the amount of the active ingredient be such that 
a suitable dosage form is obtained. The selected dosage depends upon the desired 
therapeutic effect, on the route of administration, and on the duration of the 
treatment. Generally, dosage levels of between O.0001 to 100 mg/kg of body weight 
15 daOy btb administered to humans and other animals. e.g.. mammals, to obtain 
effective release of growth hormone. 

A preferred dosage range is 0.01 to 5.0 mg/kg of body weight daOy which can 
be administered as a single dose or divided into multiple doses. 

The preparation of the compounds of Formula I of the present Invention can 
20 ba carried out in sequential or convergent synthetic routes. Syntheses detailing the 
preparation of the compounds of Formula I in a sequential manner are presented in 
the reaction schemes shown hereinbelow. 

Many protected amino acid derivatives are commercially available, where the 
protecting groups Pit Z m and Z™° are, for example, BOC. CBZ. benzyl, 
25 ethoxycarbonyl groups, CF 3 C<0)-, FMOC, TROC, trityl or tosyl. Other protected 
amino add derivatives can be prepared by literature methods. Some 3-oxo-2- 
carboxyl pyrrolidines, and 4-oxe-3-carboxyl plperidines are commercially available, 
and many other related pyrrolidines and 4-substiluted plperidines are known in the 
literature. 

30 Many of the schemes illustrated below describe compounds which contain 

protecting groups Prt, Z m or Z 200 . Benzyloxycarbonyl groups can be removed by a 
number of methods including, catalytic hydregenation with hydrogen in the presence 
of a palladium or platinum catalyst in a protic solvent such as methanol. Preferred 
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' catalysts are palladium hydroxide on carbon or palladium on carbon. Hydrogen 
pressures from 1-1000 psi may be employed; pressures from 10 to 70 psi are 
preferred. Alternatively, the benzyloxycarbonyl group can be removed by transfer 
hydrogenation. 

5 Removal of 8OC protecting groups can be carried out using a strong acid 

such as trifluoroacetic acid or hydrochloric acid with or without the presence of a 
cosolvent such as dichioromethane, ethyl acetate, ether or methanol at a 
temperature of about -30 to 70X, preferably about -5 to about 35°C. 

Benzyl esters of amines can be removed by a number of methods including, 

10 catalytic hydrogenation with hydrogen in the presence of a palladium catalyst in a 
protic solvent such as methanol. Hydrogen pressures from 1-1000 psi may be 
employed; pressures from 10 to 70 psi are preferred. The addition and removal of 
these and other protecting groups are discussed by T. Greene in Protective Groups 
in Organic Synthesis, John Wiley & Sons, New York, 1881. 
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SChEMEJ 

B^-J-N-Pft 

R 3 4-N-Pft + w (H2C) N '(CHi) n " w(HjC) (CH2)„ 



COOH 



2 3 



r*X 4 R*X*0 R 8 

rM-N-H . R 3 -|-N-^-R 4 -N-2 2W 

CO T 00 

N. HOOC-R^-N-Z 200 ,^_ 4 N.,_ U 

R* R 1 



6 



tffO R" 
R 3 4"N- 1L R 6 -N-H 
CO 

w(H2?) (CHafo 
R 2 



SCHEME 1; The protected amino add derivatives 1 are in many cases commercially 
5 available, where the protecting group Prt is, tor example, BOC, FMOC or CBZ 
groups. Other amfno acids can be prepared by literature methods. 

As ifiustrated in Scheme 1, coupling of amines of formula 2 with protected 
amino adds of formula 1, where Prt is a suitable protecting group, is conveniently 
carried out in an inert solvent such as dichbromethane or DMF by a coupling 
10 reagent such as EDC or DCC in the presence of HOST or HOAT. In the case where 
the amine is present as the hydrochloride salt, it is preferable to add one or two 
equivalents of a suitable base such as triethylamine to the reaction mixture. 
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Altemativety, the coupling can be effected with a coupling reagent such as BOP in an 
inert solvent such as methanol. Such coupling reactions are generally conducted at 
temperatures of about -30° to about 80°C, preferably -10° to about 2S°C. For a 
discussion of other conditions used for coupling peptides see Houben-Weyl, Vol. 
XV, part II, E. Wunsch, Ed., George Theime Veriag, 1074, Stuttgart Separation of 
unwanted side products and purification of intermediates is achieved by 
chromatography on silica gel, employing flash chromatography (W. C. Still, M. Kahn 
and A. Mttna, J. Org. Chem. 43 2923 197B), by crystallization or by trituration. 

Transformation of the compound of formula 3 into intermediates of formula 4 
can be earned out by removal of the protecting group Prt as described above. 
Coupling of intermediates of formula 4 to amino scads of formula 5 can be effected 
as described above to give intermediates of formula 6. Deprotection of the amine 6 
affords compounds of formula 7. 

SCHEME 7 
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SCHEME 2: Alternatively, compounds of formula 7 can be prepared by a 
convergent route as shown in Scheme 2. Intermediate estere of foimula 8 can be 
prepared by treating amino acids 1. where Prt is a suitable protecting group, with a 
base such as potassium carbonate followed by an aOcyl haBde such as iodomethane 

5 in a suitable solvent such as DMF. Deprotectton of the amine transforms 8 into 9. 
AttemaMvely, many amino acids of formula 9 are commercially available. 
Intermediate 10 is generated by coupling 9 to amino acid 5. The ester of 
intermediate 10 can be converted to Intermediate add 11 by a number of methods 
known in the art; for example, methyl and ethyl eslere can be hydrolyzed with lithium 

10 hydroxide in a protic solvent such as aqueous methanol or aqueous THF at a 
temperature of about -20° to 120'C, preferably about V to 50'C. In addition, 
removal of a benzyl group can be accomplished by a number of reductive methods 
Including hydrogenation in the presence of platinum or pa»adium catalyst In a protic 
solvent such as methanol. Acid 11 can then be coupled to amine 2 to give 

IS intermediates of formula 6. Transformation of 6 to 7 can be achieved by removal of 
the protecting group Z* 60 . 

SCHEME3 
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SCHEME 5: As illustrated in Scheme 5, afkyiation of the diphenytoxazinone of 
formula 18 with cinnamyt bromide in the presence of sodium bjs(trimethytsiiyl)amtde 
generates 19 which is then converted to the desired (D)-2-amlno-5-phenylpentanoic 
add 20 by removing the protecting group (Pit) and hydrogenation over a PdCfc 
catalyst 

SCHEME 6 
o 

23 



o 
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24 




28 

SCHEME 6: Treatment of an ester of formula 21 with a base such as sodium 
hydride in a sotvenl such as DMF followed by an alkyl halide 22 generates a 
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compound of formula 23 as illustrated in Scheme 6. Treating a compound of formula 
23 with a hydrazine of formula 24 such as hydrazine or methyl-hydrazine in a solvent 
such as refluxing ethano), followed by concentration and heating the residue in 
toluene at temperatures at or near reflux results in a compound of formula 25. 
Alternatively. 23 can be treated with a salt of a hydrazine in the presence of sodium 
acetate in refluxing ethanol to give 25. Deprotectlon of the amine generates a 
compound of formula 28. Thioamldes of formula 26 can be formed by treating 25 
with Lawesson's reagent in refluxing toluene or benzene. Removal of the protecting 
group transforms 26 into 27. 

SCHEME 7 
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SCHEME 7: Treatment of a compound of formula 21 with a hydrazine of formula 24 
in a solvent such as refluxing ethanol, followed by concentration and heating the 
residue in toluene at temperatures at or near reflux results in compounds of formula 
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29. Alternatively, 21 can be treated with a salt of a hydrazine In the presence of 
sodium acetate in refluxing ethanol to give 29. The amide of formula 29 can be 
treated with a base such as sodium hydride in a solvent such as DMF followed by an 
alkyl halide to give 25. Deprotection of the amine generates a compound of formula 
5 28. 

SCHEME* 
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SCHEME 8: Reaction of a ketoester of formula 30 with a chiral amine such as 
alpha-methylbenzylamine with a suitable aldehyde such as formaldehyde, or reaction 
of a vinyl ketoester of formula 31 with a chiral amine such as alpha- 
methylbenzylamine wHh a suitable aldehyde such as formaldehyde, affords a 
5 compound of formula 32 via a double Mannich reaction. Reaction of 32 with a 
hydrazine generates a chiral compound of formula 33. Deprotectlon of the nitrogen 
• with hydrogen and a suitable catalyst such as palladium affords compounds of 
formula 34. 



Printed from Mimosa 10/14/1997 14:13:15 page -57« 



W0 9704369 



PCMB9€/01353 




Printed from Mimosa 10/14/1997 14:13:15 page -58- 



WO 97/24369 



FCTAB96/01353 



-57- 

SCHEME 9: Treatment of a compound of formula 81 with a reducing agent such as 
sodium borohydride and protection of the nitrogen affords a compound of foimula B2. 
Protection of the alcohol affords 83. Saponification of the ester affords a compound 
of formula 84. Reaction of 84 with thionyl chloride followed by treatment with 
diazomethane affords the homologated add of formula 85. Esterificattan of 85 
affords a compound of formula 86, which is O-deprotected to give 87. Oxidation of 
87 affords a ketone of formula 88. Reaction of 68 with a hydrazine, followed by 
nitrogen deprotection affords a compound of formula 44. 

SCHEME 10 
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SCHEME 10: Treatment of a compound of formula 35 with a base such as sodium 
hydride in a solvent such as DMF followed by treatment with diethylcarbonate 
generates the ethyl ester of compound 36. Deprotection of the amine transforms 36 
Into 37. 



Printed from Mimosa 10/14/1997 14:13:15 page -59- 



WO 97/24369 



FCT/IB96/01353 



-58- 

SCHEME 11 




40 

SCHEME 11: Treatment of a malonic ester of formula 38 with a base such as 
- sodium hydride in a solvent such as DMF and subsequent hydrogenolysia of the 
5 benzyl group with hydrogen and a catalyst such as palladium in a suitable solvent 
such as methanol produces the ester of formula 39. Oeprotecbon of the amine 
generates compounds of formula 40. 
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SPHEME 12 




SCHEME 12: Treatment of a ketone of formula 41 with a secondary amine such as 
pfperfdine in a suitable solvent such as benzene with removal of water affords an 
enamine of formula 42. Alkylatlon of the enamine with an alpha-haloester such as 
ethylbromoacetate in a suitable solvent such as benzene or THF using a suitable 
base such as LDA or NaNfSiMe^ affords a ketoester of formula 43. Reaction with 
a hydrazine of formula 24 affords the compound of formula 44. Deprotectton of the 
nitrogen affords compounds of formula 45* 
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SCHEME 13 




Schema 13: Treatment of a ketoester of formula 37 with an iodonium salt such as 
diphenyltadonium trifluoroacetate in a suitable solvent such as t-butanol generates a 
5 ketoester of formula 46. Reaction of 46 with a hydrazine generates a compound of 
formula 47. Deprotectlon of the nitrogen affords compounds of formula 48, see 
Synthesis, (9), 1984 p. 709 for a detailed description. 
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SCHEME 14: Treatment of a ketoester of formula 37 with an olefin such as 
acrytonitrite generates a ketoester of formula 49. Reaction of 49 with a hydrazine 
5 generates a compound of formula 50. Deprotection of the nitrogen affords 
compounds of formula 51. 
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SCHEME 15: Treatment of a ketoester of formula 37 with ally I bromide and a 
suitable base such as sodium hydride in a suitable solvent such as DMF affords a 
ketoester of formula 52. Reaction of 52 with a hydrazine generates a compound of 
formula 53. Ozonolysis of 53 in a suitable solvent such as methylene chloride 
5 followed by treatment with a reducing agent such as dimethytsulfide affords an 
aldehyde of formula 54. Oxidation of 54 affords a caiboxylic acid of formula 55. 
Curtius rearrangement of 55, followed by hydrolysis of the intermediate isocyanate 
affords a primary amine of formula 56. Treatment of a compound of formula 56 with 
an isocyanate or carbamate affords a urea of formula 57. Deprotection of the 
10 nitrogen affords compounds of formula 56. 
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SCHEME 16 




SCHEME 16: Treatment of a compound of formula 54 with a primary amine affords 
an imine of formula 59. Reduction of a compound of formula 59 affords a compound 
5 of formula 60. Treatment of a compound of formula 60 with an acylating agent 
affords a compound of formula 61. Deprotection of the nitrogen affords compounds 
of formula 62. 
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SCHFME 17 




SCHEME 17: Treatment of a compound of formula 54 with a reducing agent such as 
sodium borohydride affords a compound of formula 63. Reaction of 63 with an 
5 acylating agent such as an tsocyanate or carbamate affords compounds of formula 
64. Deprotection of the nitrogen affords compounds of formula 65. 
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SCHEME 1B 

R 2 




67 



SCHEME 1B: Treatment of a compound of formula 63 with a phosphine such as 
triphenyi phosphine and an azo compound such as dtethytazodicarboxylate and an 
5 oxindole affords a compound of formula 66. Deprotection of the nitrogen affords the 
compound of formula 67. 
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SCHEME 19 




71 

SCHEME 19: Treatment of a keto ester of formula 37 with a chiral d*o) and add 
catalyst with removal of water fn a suitable solvent such as benzene affords a chiral 
5 ketal of formula 68. Alkytation of 68 with an alky! hafide in the presence of a base 
such as IDA followed by acid-catalyzed hydrolysis of the ketal efforts chiral 
ketoesters of formula 69. Reaction of 69 with a hydrazine generates chiral 
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compounds of formula 70. Deprotection of the nitrogen affords compounds of 
formula 71. 

SCMEMJL2Q 




71 . 

5 SCHEME 20: Treatment of a ketoester of formula 37 with a chiral amino acid eater 
such as valine t-butyl ester affords a chiral enamine of formula 72. Alkylate* of 72 
with an alkyl halide to the presence of a base such as LDA followed by acid- 
catalyzed hydrolysis of the enamine affords chiral ketoestere of formula 69. 
Reaction of 69 with a hydrazine generates chiral compounds of formula 70. 

10 Deprotection of the nitrogen affords compounds of formula 71 . 
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SCHEME 2\ 




71 

SCHEME 21: Deprotecfon of the nitrogen of 25 affords compounds of formula 28. 
Salt formation of 28 with a cbiral acid affords a mixture of diastereomeric salts of 
5 formula 73. Crystallization of the diastereomeric salts affords the add salt of chiraJ 
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compounds of formula 70. Decomposition of the salt 70 with base liberates chiral 
compounds of formula 71. 



SCHEME 22 
R 2 * 




5 SCHEME 22: ADcylatJon of compounds of formula 25 with an allytic acetate in the 
presence of a suitable catalyst such as palladium tetraWs(triphenylphosphlne) affords 
compounds of formula 74. Deprotectxon of the nitrogen affords compounds of 
formula 75, see Tetrahedron (50) p. 515, 1994 for a detailed discussion. 
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SCHEME 23 
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SCHEME 23: Treatment of a ketodiester of formula 76 with an alkyl haltde in the 
presence of a base such as sodium hydride followed by acid-catalyzed hydrolysis 
and decarboxylation, followed by esterffication with mathyliodide and a suitable base 
affords a compound of formula 77. Reaction of a compound of formula 77 with a 
suitable aldehyde such as formaldehyde and benzylamine affords a compound of 
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formula 78. Reaction of a compound of formula 78 with a hydrazine generates chlral 
compounds of formula 79. Deprotection of the nitrogen affords compounds of 
formula BO. 



SCHEME 24 




SCHEME. 24: Treatment of an amine of formula 23 with an acid of formula 11 In en 
Inert solvent such as dfchtoromethane or OMF by a coupling reagent such as EDC or 
DCC in the presence of HOBT affords compounds of formula 89. Reaction of 
10 compounds of formula 89 with a hydrazine generates compounds of formula 6. 
Deprotection of the nitrogen affords compounds of formula 7. 
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SCHEME 25: Treatment of a hydroxyacetoacetate ester of formula 80 with an alkyl 
halioe In the presence of a suitable base such as sodium hydride affords 
5 compounds of formula 91. Reaction of 91 with a hydrazine generates compounds 
of formula 92. O-Alkytation of the carbonyl oxygen of 92 affords 93 which Is 
converted to the halide 94. Displacement of the haTide X by cyanide ion affords the 
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nitrlle 95.' Reduction of 95 gives the primary amine 96 which is deprotected and 
cyciized in the presence of formaldehyde to afford 28. 

SCHEME 26 




Boc 



5 SCHEME 26: Treatment of a beta-keto-protected amlnovaJerate such as 97 with an 
stkyt hafide in the presence of a suitable base such as sodium hydride affords 
compounds of formula 98. Reaction of compounds of formula 98 with a hydrazine 
generates compounds of formula 99. DeprotecHon of compounds of formuta 99 
affords primary amines of formula 100. Cyclization of compounds of formula 100 in 

10 the presence of formaldehyde affords compounds of formula 28. 
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SCHEME 27: Treatment of the amine of formula 23a with an add such as 1 in the 
presence of EDC and HOAT in a suitable solvent provides keto-esters of formula 
23b. The keto-ester 23b can be treated with a salt of hydrazine in the presence of 
sodium acetate in refluxing ethanol to give hydrazines of formula 23a Deprotection 
5 under suitable conditions gives amines of formula 4. Coupling of intermediates of 
formula 4 to amino adds of formula 5 can be effected as described above to give 
intermediates of formula 6. Deprotection of amine 6 affords compounds of formula 
7. 

The following examples are provided for the purpose of further illustration 
10 only and are not intended to be limitations on the disdosed invention. 
General Experimental Procedures: 

Amicon silica 30 pM. 60 A pore size, was used for column chromatography. Melting 
points were taken on a Buchi 510 apparatus and are uncorrected. Proton and 
carbon KMR spectra were recorded on a Varian XU300, Bruker AC-300, Vartan 

15 Unity 400 or Bruker AC-250 at 25 *C . Chemical shifts are expressed in parts per 
million down field from trimethylsilane. ParrJde beam mass spectra were obtained 
on a Hewlett-Packard 59B9A spectrometer using ammonia as the source of chemical 
ionization. . For initial sample dissolution, chloroform or methanol was employed. 
Liquid secondary ton mass spectra (LSIMS) were obtained on a Kratos Concept-1S 

20 high resolution spectrometer using cesium ion bombardment on a sample dissolved 
in a 1:5 mixture of dithioerythritol and dithiothreHo) or in a thiogrycerd matrix. For 
initial sample dissolution chloroform or methanol was employed. Reported data are 
sums of 3-20 scans calibrated against cesium iodide. TLC analyses were performed 
using E. Merck Kieselgei 60 F254 silica plates visualized (after ehition with the 

25 indicated sotvent(s)) by staining with 15% ethanoGc phosphomolybdic add and 
heating on a hot plate. 

General Procedure A (Peptide coupling using EDC): A 0.2-0.5 M solution of the 
primary amine (1.0 equivalent) in dichloromethane (or a primary amine hydrochloride 
and 1.0-1.3 equivalents of triethylamlne) is treated sequentially with 1.0-1.2 
30 equivalents of the carboxyfic add coupling partner, 1.5*1.6 equivalents 
hydroxybenzotriazoie hydrate (HOBT) or HOAT and 1.0-1.2 equivalents 
(stofchlometrlcally equivalent to the quantity of carboxylic add) 1-(3- 
dimethylaminopropyl)-3-ethylcarbodiimWe hydrochloride (EDC) and the mixture ts 
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stirred overnight m an ice bath (the ice bath is allowed to warm, thus the reaction 
mixture is typically held at about 0-20 'C for about 4-6 h and about 20-25 *C for the 
remaining period). Hie mixture is diluted with ethyl acetate or other solvent as 
specified, and the resulting mixture washed twice with 1N NaOH. twice with IN HCI 
5 fif the product is not basic), once with brine, dried over Na2S04, and concentrated 
giving the crude product which Is purified as specified. The carboxylic acid 
component can be used as the dicyelohexylamine salt in coupling to the primary 
amine or hydrochloride of the latter. In this case no triethylamine is employed. 

Example 1 

7 3 fa 4 fi Y^vahydr a -ptfrnrninM ^rinvrirfin-ft-vlV2-oyn^ttivl>^QbutYramide 
hydrochloride and . 

7 a 3 a ^ f T-haMhydrrv-nttra™^ 3^invririirvf^2-oxn-nfflvlHsqteitYfam|de 

15 hydrochloride 

A. 4-rwo-ptpt.rldine-l a-dicarhoxvlic nrifl Unft-huM CTtfif 3-CthVl fifitfll 
A mixture of 8.00 g (38.5 mmol) of 4-©xc^pertdine-3-carboxylta ecW ethyl eater 
hydrochloride. 9.23 g (42.4 mmol) of oWert-butyldicarbonate. and 3.89 g (3B.5 mmol) 
of triethylamine in 150 mL of THF was stirred at room temperature for about 72 h. 

20 The mixture was concentrated and the residue was dissolved in ethyl acetate and 
washed three times each with 10% aqueous HCI. saturated aqueous sodium 
bicarbonate solution, and brine, dried over MgSCM. and concentrated to give 10.0 g 

of 1 A as a white solid. MS (CI, NH3) 272 (MH+). 
. B. a.<RR\44^uoi^benyvlM ^r ^ B ^^ 1 ^ M ^ xvric fldd ldBffchUM 

25 esler eater 

To a solution of 2.00 g (7.4 mmol) 1A in 10 mL of DMF was added 262 mg (7.4 
mmol) of sodium hydride (80% oil dispersion) and the mixture was stirred at room 
temperature for about 15 mln. A solution of 1.39 g (7.4 mmol) 4-fluorobenzyl 
bromide In 7 mL of DMF was added to the stirring solution and the mixture was 

30 stirred tor about 72 h at room temperature. The mixture was diluted with ethyl 
acetate and washed once with water and four times wHh brine, dried over MgS04, 
and concentrated to give 2.8 g of 1B. MS (CI. NH3) 380 (MH+). 
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C. 3a4R SV4>FliiQro>ben?Y» V2-qe1hyl-3>Qy Q^!?.3 3a .4 6 7>hexahyrifo> 
nvrayntnf4 3>c1nvridtne-5^afhnvylic ar^H tprt-htjtyi fi stPf 

A mixture of 2.54 g (6.7 mmol) of 1B and 309 mg (6.7 mmol) of methylhydraane in 
100 mL of ethanol was heated at reflux for about 8 h. The mixture was concentrated 

5 and the residue was dissolved in 100 mL toluene and heated at reflux for about 17 h. 
The mixture was concentrated and the residue was purified by silica gel 
chromatography using an eiution gradient of (16:62 v/v ethyl acetate: hexane) to 
(75:25 v/v ethyl acetate: hexane) to give 1 .0 g of 1C as a clear cotortess oH MS (CI, 
NH3) 362 (MH*). 

10 D. 3a^R.SH4-RuQn>-benzvlV2^ethv^^^ 
c]pyritfiTv3-ong trifluoroacfetstg 

To 1.00 g (2.8 mmol) of 1C was added 10 mL of trifluoroacetic add at about 0 °C 
and the mixture was stirred for about 1 h. Ethyl acetate was added and the mixture 
was concentrated to give 1.0 g of 1D. MS (CI, NH3) 263 (MH+). 
15 E. [RV3-BefralPxy-2H24ert^Q 
propionic acid 

To 1.83 g (6.2 mmol) of N-t£0C-O-benzyt-O*erine in 35 mL of DMF was added 
1.02g (7.4 mmol) of potassium carbonate followed by 0.62g (6.5 mmol) of 
todomethane. The mixture was stirred overnight at about 24 *C under an 

20 atmosphere of nitrogen. The reaction mixture was diluted with 200 mL of water, and 
extracted three times with ethyl acetate. The combined organtcs were washed five 
times with water and once with brine, dried over MgS04 and concentrated. The 
crude (R)-3-benzytoxy-2-tert-butoxycarbonykarninc>-propionic acid methvt ester was 
dissolved in 15 mL of cold trifluoroacetic acid at about 0 °C aw 1 . mixture was 

25 stirred for about 2 h. The mixture was concentrated and f»~> -» • was diluted with 
1N NaOH and extracted three times with ethyl aeeUit. The combined organic 
extracts were washed with brine and dried over Na2S04 to give 0.84 g (4.02 mmol) 
of the resulting (R)-2-amlno-3-berttyloxy-praptonic acid methyl ester which was 
coupled to 0.81 g (4.02 mmol) of N4-BOC-a-methylaianine to give 1.80 g of (R)-3- 

30 benrytoxy-2-(24ert^utoxycarbonylamin^ add 
methyl ester. The crude product was dissolved in 20 mL of 4:1 THFrwater and a 
solution of 335 mg (7.98 mmol) of lithium hydroxide hydrate in 1 mL of water was 
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added to the solution and the mixture was stirred overnight at room temperature. 
The mixture was concentrated and the residue was diluted with ethyl acetate and 
acidified with aqueous HC1 and extracted three times with ethyl acetate. The organic 
extracts were combined and washed once with brine, dried over Na2S04 and 
5 concentrated to give 1.60 g of 1E as an oil which solidified on standing. 1 H NMR 
(CDCI3 300 MHz) 6 7.30 (m t 5H). 7.10 (d, 1H) t 6.07 (bs. 1H), 4.6B (m, 1H), 4.53 (q, 
2H) 4.09 (m, 1H). 3.68 (m, 1H), 1.3-1.5 (m, 15H). 

f. UjUiaaBDad P ^ 

10 ** hyft-carbam ir. acid tert-fautvl ester 

According to the method outlined in General Procedure A, 193 mg (0.51 mmol) of 1D 
and 196 mg (0.51 mmol) of 1E were coupled to give a mixture of diastereomers. 
The residue was purified by silica gel chromatography using an elution gradient of 
(1:1 v/v ethyl acetateihexane) to 100% ethyl acetate to give 60 mg of less polar 1F 

15 Isomer 1 and 100 mg of more polar 1F Isomer 2. MS {CI, NH3) 624 (MH*) for both 



G. ^Aminn-^imUwnyytnwme^ YP-f aa-IRW4-f)i inrr>^n7Vll2-methVl-3- 

33a * 6 7^^ fl hvdrQ^vr a ?oteM.^lnvri(frn^vlV2^XQ" 

AthYl^r^> ilymmide hydrochloride 

20 To 60 mg (0.10 mmol) of 1F Isomer 1 in 10 mL of ethanoi was added 4 ml of 
concentrated HCI and the mixture was stirred at room temperature for about 2 h. 
The mixture was concentrated and the residue was precipitated from ethanol/hexana 
to give 50 mg of 1G isomer 1 as a white powder. MS (CI, NH3) 524 (MH+). 1 HNMR 
(C03OD): (partial) 6 7.32 (m, 5 H), 7.12 (m. 2 H). 6.91 (m, 2 H), 5.15 (m, 1 H), 4.54 

25 (s, 2 H), 3.78 (m. 2 H)3.02 (m, 7 H) t 2.66 (m. 2 H), 1.57 (s. 6 H). 

? 3 3a 46 7.hexahvd rn-nvrarQlQf4 ^nvrirtrfv5-vn-2-OXO- 
irfhyiyisohutyramide hydrochloride 

To 100 mg (0.16 mmol) of 1F Isomer 2 in 10 mL of ethanoi was added 4 mL of 
30 concentrated HCI and the mixture was stirred at room temperature for about 2 h. 
The mixture was concentrated and the resWue was precipitated from ethanol/hexane 
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to give 60 mg of 1H Isomer 2 as a white powder. MS (CI, NH3) 524 (MH+). **HNMR 
(CD3OD): (partial) 6 7.32 <m f 5 H), 7.08 (m, 2 H), 6.9S (m, 2 H). 6.80 (m, 2 H). 5,30 
(m. 1 H), 4.61 (m. 3 H), 3.80 <m t 2 H), 2.58 (m. 3 H), 1.58 (s, 6 H). 

Example 2 

5 2-Aming>-N42-ra^R SW4^ 
P yraotaf4 3^1pvrid?n-5-ylV^ 

hydrochloride 

A. <RV2-Afnino- ^imndQW3>ytVprepionie add methvt ester 

To 4.92 g (16.2 mmol) of N-a*BOC-CHryptophan in 100mL of DMF was added 2.46 

10 g (17.8 mmol) of potassium carbonate followed by 2.41 g (17.0 mmol) of 
iodomethane, and the mixture was stirred overnight at 24*C under an atmosphere of 
nitrogen. The reaction mixture was dauted with water, and extracted three times with 
ethyl acetate. The combined org antes were washed five times with 500 mL of water 
and once with brine, dried over MgS04 and concentrated to give 4.67 g of a white 

15 eolid. To the crude (R)-24ert4>utc»cycaTbow acid 
methyl ester was added 15 mL of cold triftuoroacetic add at about 0 °C and the 
mixture was stirred for about 2 h. The mixture was concentrated and the residue 
was diluted with 1N NaOH and extracted three times with ethyl acetate. The 
combined organic extracts were washed with brine and dried over Na2S04 to give 

20 (R)-24mino-3^imndol-3-y1)-proplonlc acid methyl ester as an orange oil In 
quantitative yield. 

yjhpropiQDic acid methyl eater. 

The crude product from 2A 1.55 g (7.1 mmol) was coupled to 1.44 g (7.1 mmol) of 
25 N-t-BOC-a-methylalanine according to Procedure A to give an oil which was purified 
by silica gel chromatography using a gradient of 10%, 20%, 30%, 40% and 50% 
ethyl acetate in hexane to elute. Recovered 1.32 g of (R)-2-(2-tert- 
butoxycarbonylamino-2Hnethyl^ro . add 

methyJ ester. 
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C. fRV^-fS-tert^ButoxvcarbQnvtamino^^ ethv^roDionvlammoV^flHHndol^ 
vh-propionic acid 

To a solution of 1.03 g (2.64 mmol) of 2B in 10 mL of THF was added 381 mg (9.1 
mmol) of lithium hydroxide hydrate in 2 ml of water and the mixture was stirred 
5 overnight at room temperature. Excess THF was removed by evaporation, and the 
basic aqueous mixture was extracted three times with ethyl acetate, and then 
acidified to pH 4 with dilute acetic or hydrochloric acid. The product was extracted 
with ethyl acetate and the combined organic extracts were washed with brine, dried 
over MgSQ4 and evaporated to give 1.03 g of 2C as an orange foam. MS (CI, NH3) 

10 3g0 (MH*). 1H NMR (CDCI3 300 MHz) 6 7.61 (d, 1H). 7,48 (d, 1H), 7.27 (t, 1H), 
7.10 a 1H), 4.81 (bs t 1H). 3.35 (m, 1H), 1.49 (s ( 6H), 1.32 (s, 9H). 

ovrazotoM^pyridin-S-v^ 

methytelhylKarbamta add teifcbubd eater 
15 According to the method outlined in General Procedure A. 193 mg (0.51 mmol) of 1D 
. and 200 mg (0.51 mmol) of 20 were coupled and the residue was purified by silica 
gel chromatography using an elution gradient of (1:1 v/v ethyl acetaterhexane) to 
100% ethyl acetate to give 230 mg of 2D. MS (CI, NH3) 633 (MH*). 
E. S^mino-N-P-pa-ffl SW4^u Q m^mgvn>2>methvl-3-oxo-2.3.3a.4.67- 

20 hfixahydro^vrazoto|4,3<lpyridifr^^ 
isobutyramide hydrochloride 

To 230 mg (0.36 mmol) of 2D in 10 mL of ethanol was added 4 mL of concentrated 
HCl and the mixture was stirred at room temperature for about 2 h. The mixture was 
concentrated and the residue was precipitated from ethanol/hexane to give 130 mg 
25 of 2E as a white powder. MS (CI. NH3) 533 (MH+). 'HNMR (CO3OD): (partial) 5 
7.79 (d, 1 H), 7.48 (m, 1 H), 7.33 (m, 2 H). 7.19 - 6.77 (m, 7 H) f 6.54 (m. 1 H), 5.17 
(m, 1 H). 4.02 (m, 1 H), 3.11 - 2.B8 (m. 6 H), 2.47 (m, 2 H), 2.03 (m. 2 H), 1.59 (m, 6 
H). 
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Example 3 

C 1p y ririin-S-vfl1RWimnd 0 U3-v^ 

A. 4-Oxo-nioeridine.l ^dicartiowtic acid 1-tert-buM ester 3-methvl ester 

5 To a mixture of 7.00 g (3B.2 rnmoi) of 4-oxo-piperidine-3-carboxy1te acid methyl ester 
and 8.82 g (72.3 mmoJ) of 4,4-dtmethylaminopyridine in 200 mL of methylene 
chloride at about 0 °C was added a solution of 7.BE g (36.2 mmol) of di-tert- 
butyldicarbonate in 150 mL of methylene chloride over about 30 min. The mixture 
was warmed to. room temperature and then stirred for about 17 h. The mixture was 

10 concentrated and the residue was diluted with chloroform and washed three times 
each with 10% aqueous HCI, saturated aqueous socfium bicarbonate solution and 
brine, dried over M9SO4 and concentrated to give 9.18 g of a dear yellow 08. 

B. a-*R SVeengvM-ox^p8peririine.1 3-dicarhoxytic acid 1-tert-butvl ester 3- 

mfithyi eater 

15 To a solution of 5.00 g (19.4 mmol) 3A in 10 mL of DMF was added 745 mg (7.4 
mmol) of sodium hydride (60% oB dispersion) and the mixture was stirred at room 
temperature for about 15 min. A solution of 3.32 g (19.4 mmol) benzytoromide in 15 
mL of DMF was added to the stirring solution by cannula and the mixture was stirred 
for about 42 h at room temperature. The mixture was diluted with ethyl acetate and 

20 washed once with water and four times with brine,, dried over MgSQ4. and 

. concentrated to give 6.0 g of 3B as a yellow oil MS (CI, NH3) 348 (MH+). 

pyrtdlne-frcartoxyllc add twt-butyl aflat 

A mixture of 4.00 g (1 1.5 mmol) of 3B and 530 mg (11.5 mmol) of methylhydrazine 
25 in 100 mL of ethanol was heated at reflux for about 8 h. The mixture was 
concentrated and the residua was dissolved in 100 mL toluene and heated at reflux 
for about 17 h. The mixture was concentrated and the residue was purified by silica 
gel chromatography using an etution gradient of (15:85 v/v ethyl acetate:hexane) to 
(75:25 v/v ethyi acetaterhexane) to give 2.6 g of 3C as a dear colorless oil. MS (CI, 
30 NH3)344(MH*). 
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D. 3a.fR SVBenzyl2-methyU2 .3 fi 4 5 P 7- h ^ ahvriro - nvrazolQM ' 3 - clpvrid! ^ 3 " 



To 2.60 g (7.6 mmol) of 3C was added 20 mL of trifluoroacetic acid at about 0 °C 
and the mixture was stirred for about 2.6 h. Ethyl acetate was added and the 
5 solution was washed with 6N NaOH, dried over M9SO4 and concentrated to give 1.8 

g of 3D. MS (CI, NH3) 244 (MH+). 

E. {1>[gW3a^R.S)«Ben7y^methyl-a-oxo>2.3 3a ^B^-hexahvdrD-ovTazokM.a- 
clpyiMiDdS^^ 

aitamfc actd tstfcbuaa ester 

10 According to the method outlined in General Procedure A, 125 mg (4.6 mmol) of 3C 
and 1.75 g (0.51 mmol) of 2C were coupled and the residue was purified by silica gel 
chromatography using an elution gradient of (6:4 wV ethyl acetate:hexane) to 7% 
methanol In ethyl acetate to give 1 SO mg of 3E. 

F. ^m}nfv^^-f3a^ SVb e ^2vt-^Ath^4>3^>-7 3 3a.4 6.7-hexahVdro- 
15 - py«rtiM.a*1p ^^ 

hydcflchlonde 

To 160 mg (0.24 mmol) of 3E in 15 mL of ethanol was added 5 mL of concentrated 
HCl and the mixture was stirred at room temperature for about 3 h. The mixture was 
concentrated and the residue was crystallized from ethanol/hexane to give 100 mg of 
20 3F. MS (CI. NH3) 515 (MH+). ^HNMR (CD3OD): 6 7.20 - 6.91 (m, 9 H). 6.56 (m, 1), 
5.17 (m, 1 H), 4.05 (m, 1 H) t 2.96 (s, 3 H), 2.62 (m. 1 H), 2.38 (m % 1 H), 2.06 (m, 2 
H),1.61(m,8H). 

Example 4 

25 cloyridlrvSwiyi^Rlbenz^ and 
cfryridin^rtWI^benTytox^ hydrochloride 

a. (W3rtR.S>^ercyt-2-mfiW 

c]pyridir^S-vn>1 -m^benzvio^RthYU?^Yo^thvlrarbamovn-1 -methvlethvll 

30 carbantic acid tert-butyl Bggt 

According to the method outlined in General Procedure A, 1.12 g (4.6 mmol) of 3C 
and 1.75 9 (0.51 mmol) of 1E were coupled to give a mixture of diastereomere. The 



Printed from Mimosa 10/14/1997 14:13:15 page -85- 



WO 97/24369 



PCT/IB96/01353 



-64- 

residue was purified by silica gel chromatography using an elution gradient of (1:1 
v/v ethyl acetate:hexane) to 100% ethyl acetate to give 350 mg of less polar 4A 
Isomer 1 and 250 mg of more polar 4A isomer 2. MS (CI. NH3) 606 (MH+) for both 
isomers. 

5 B. 2-Aminc^2^3^Ryben7yt-2^eth^^ 
Dvrazo1oI4.3^lDvridirh5^-1^R^^ 
hydrochloride 

To 250 mg (0.41 mmol) of 4A isomer 1 in 15 mL of ethanol was added 5 ml of 
concentrated HCI and the mixture was stirred at room temperature for about 5 h. 
10 The mixture was concentrated and the residue was precipitated from ethanol/hexane 
and dried under vacuum to give 130 mg of 4B isomer 1. MS (CI, NH3) 506 (MM*). 
1HNMR (CD3OD): 5 7.33 (m, 5 H), 7.14 (m, 5 H), 5.22 (m, 1 H), 4.57 (m, 3 H), 3.80 
(m. 2 H) 3.14 (m, 1 H), 3.04 (s, 3 H), 2.96 (m. 2 H), 2.61 (m, 2 H), 1 .63 (m, 7 H). 

C. 2-Ammc>4lf2-t3a^Slbiravl^ 
15 DvrHZOlor4.3-clDvridlrH5-vll1^RV^ 

hydrochloride 

To 250 mg (0.41 mmol) of 4A Isomer 2 in 15 mL of ethanol was added 5 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 5 h. 
The mixture was concentrated and the residue was precipitated from ethanol/hexane 
20 and dried under vacuum to give 120 mg of 4C Isomer 2. MS (CI, NH3) 506 (MH 4 ). 
1 HNMR (CO3OD): 5 7.31 (m, 5 H), 7.13 (m, 5 H), 6.78 (m, 1 H), 5.28 (m, 1 H). 4.62 
(m, 3 H), 3.81 (M, 2 H), 3.14 (m. 1 H), 2.62 (m, 3 H). 1.58 (m. 7 H). 

D. 2-Amino-N-T2-f3a-mibflrmrt.2^^ 
pyrazQtor4,3-slpyrMln-5^ 

25 methaneaulfonate 

Saturated aqueous sodium bicarbonate was added to 3.60 g (6.6 mmol) of 4B 
Isomer 1 and the mixture was extracted with ethyl acetate. The organic layer was 
dried over MgS04 and concentrated. The residue was dissolved in ethyl acetate, 

cooled to about 0 °C and 0.43 ml (6.6 mmol) of methane-sutfonic add was added 
30 and the mixture was stirred for about 0.5 h. Hexane (200 mL) was added to the 
solution and the mixture was stirred for about ih and tittered to give 3.40 g of a white 
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solid. The solid was recrystaliized from 3% aqueous ethyl acetate to give 2.55 g of 
40 isomer 1 as a white crystalline solid. MS (CI, NH3) 506 (MH + ). 

Example 5 

9-Amino-N^143a^RVben y vk?>methv>-3-ftyo-? 3 3a.4.6 7- hB^hvdro-PVraZ0lQf4.3- 
5 ft lpyridine-5^rfaonyft^phB ny^ and 
5.Amlno^143a^Sy4teri^l2-met h ^ 

^pyrid^B-s^fbonyiv ^^henyi-fRVbiiMMsobutY^ hydrochloride 

A. 2-Oxo-5.6^iphimvl3-f3-pte^ a dd t-bUtY l 



10 To an about -78 e C solution.of 13.8 g (70.0 mmol) of cinnamyl bromide and 4.94 g 
(14.0 mmol) of t-butyK2S,3RM*)^x*-2,3^^ carboxytate in 

350 mL of anhydrous THF was added 28 mL (28 mmol) of 1M sodium 
bistnmethylsftylamide In THF. The mixture was stirred at about -78 # C for about 1.5 h 
and then poured into 750 mL of ethyl acetate. The mixture was washed twice with 

15 brine, dried over MgS04 and concentrated to give a yellow oil. The oB was stirred In 
150 mL of hexane overnight and the precipitated solid was then collected by filtration 
to give 3.2 g of 6A as a white solid. 
B. 5(S).6(RVDiphen^^ 

To 2.97 g (6.33 mmol) of 6A was added 20 mL of trifluoroacetic acid at about 0°C 
20 and the mixture was stirred for about 2 h and then concentrated. The residue was 
dissolved in water and basified with aqueous NaOH until a pH of 10 was maintained. 
The mixture was extracted three times with ethyl acetate and the combined organic 
extracts were washed with brine, dried over MgS04 and concentrated to give an 
orange oil which was purified by stttca gel chromatography (10:90 v/v ethyl 
25 acetaterhexane) to give 880 mg of SB as a white solid. 

c. 2HBVAminp-^henY>s?fintanotc acid 

A mixture of 440 mg (1 .19 mmol) of 6B and 120 mg of palladium chloride in 20 mL of 
ethanol and 10 mL of THF was hydrogenated at 45 psi. for about 16 h. The mixture 
was filtered through diatomaceous earth and concentrated, and the residue was 
30 triturated with ether to give 240 mg of 6C as a white solid. 
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D. 2-tert-Butoxycarfaonvlamm^-mPihvWorepionic acid 2,S-diQXQ-PVrTQtidiM-Vi 
ester 

To a slurry of 5.0 g (24.6 mmol) of N-t-BOC-a-methylalanine in 13.5 mL of 
methylene chloride was added 3.40 g (29.6 mmol) of N-hydroxysucdnimide and 5.65 
5 g (29.6 mmol) of EDO. The slurry was stilted for about 17 h at room temperature. 
The mixture was diluted with ethyl acetate and washed twice each with water, 
saturated sodium bicarbonate solution and brine. Dried over MgS04 and 
concentrated. The product was purified by silica gel chromatography (1:1 v/v ethyl 
acetate-.hexanes) to give 5.2 g of the title compound of this part D as a white solid. 
10 E. (Rl2-tt4er1^irtoxvrarh Q ^ 
pentanetcadd 

A mixture of 203 mg (1 .05 mmol) of 6D, 378 mg (1 .26 mmol) of 6C and 434 mg (3.36 
mmol) of dnsopropylethylamine in 2 mL of DMF was stirred over-night The mixture 
was diluted with ethyl acetate and extracted twice with 1N HCI. The aqueous phase 
15 was extracted once with ethyl acetate. The pooled organic extracts were washed 
three times with water and once with brine. The mixture was dried over MgSQ4 and 
concentrated. The residue was purified by silica gel chromatography using 80% 
chloroform in hexane followed by 100% chloroform followed by 10% methanol in 
chloroform to give 127 mg of 6E. 

20 F. S^BflftryU:^^ 

clpyridin^^artMnylH^honyHR)£ add 

te&huM ester 

According to the method outlined In General Procedure A. 130 mg (0.53 mmol) of 3C 
and 200 mg (0.53 mmol) of 6E were coupled to give a mixture of cfiastereomers. 
25 The residue was purified by silica gel chromatography using an elution gradient of 
(1:1 v/v ethyl acetate:hexane) to 100% ethyl acetate to give 40 mg of less polar 5F 
Isomer 1 and 40 mg of more polar 5F isomer 2. MS (CI, NH3) 604 (MH+) for both 
isomers. 

G. 2>Amtno-N-[1-f3a-fR)-hen7y|^methyl-3^0K^7 3 3a 4 6 7-hexahvdro- 
30 pyr^o)n[4 3^1r^dine-5^rta^ hydrochloride 
To 40 mg (0.07 mmol) of 6F isomer 1 In 10 mL of ethanol was added 4 mL of 
concentrated HQ and the mixture was stirred at room temperature for about 4 h. 
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The mixture was concentrated and the residue was precipitated from methylene 
chloride/hexane and dried under vacuum to give 30 mg of 56 isomer 1 MS (CI, 
NH3) 504 <MH + ). 1 HNMR (CD3OD): (partial) 8 7.19 (m, 10 H), 4.37 (m, 1 H), 3.02 
(m, 6 H), 2.67 (m, 4 H). 1.83 (m, 4 H), 1.62 (s, 6 H), 1.28 (m, 1 H). 
5 H. ?>Amtno>N4143a^SVbBn2vW2^Rthv>-3-OXO>2.3.3a4.6J-hexahvdnh 
P yrfl?nlof4^1pvridinB.5^arhonyn^^ 

To 40 mg (0.07 mmol) of 5F isomer 2 in 10 mL of ethanot was added 4 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 4 h. 
The mixture was concentrated and the residue was precipitated from methylene 
10 chloride/hexane and dried under vacuum to give 30 mg of 5H isomer 2. MS (CI, 
NH3) 504 (MH*). 1HNMR (CD3OD): (partial) 7.25 (m, 9 H), 6.88 (m, 1 H). 3.04 (a, 3 
H).2.71 <m, 4 H), 2.48 (m. 2 H), 1.75 (m. 4 H), 1.62 (m. 6 H). 1.28 (m. 1 H). 

Example € 

15 c)p^frf)n-S-vn-14m^nz^ hydrochloride 

A. {1-t2^3a^R.S)^gn^h2^gthyl-&^^ 
clpyridln-5-ylV1HRHKn^ 

caitamta acid tert-toutyl ester 

According to the method outlined in General Procedure A, 200 mg (0.82 mmol) of 3C 
20 and 320 mg (0.82 mmol) of 1E were coupled to give a mixture of dtastereomers. 
The residue was purified by silica gel chromatography using an etutton gradient of 
(1:1 v/v ethyl acetate:hexane) to 10% methanol in ethyl acetate to give 170 mg of 
6A. 

B. 2-Amino^K3a^.5Hren^ 

25 pvra7QloT4.:^lDyridin-5-Yll1-rR^ 

hydrochloride 

. To 170 mg (0.26 mmol) of 6A in 20 mL of ethanol was added 5 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 2.5 h. The mixture 
was concentrated and the residue was precipitated from ethanol/hexane to give 70 
30 mg of 6B. MS (CI. NH3) 506 (MH+). 1 HNMR (CO3OD): 5 7.32 (m, 5 H); 7.16 (m, 5 
H), 5.22 (m, 1 H), 4.67 (m.1 H). 4.55 (m, 2 H). 3.79 m. 2 H), 3.12 (m, 2 K), 3-00 <m, 
6 H) t 2.71 (m, 3 H), 1 .56 (m, 8 H). 
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Example 7 

2-AmrnQ-N42^3a>benzvt-?-ethvUVnyo-7 3.3a 4.67>hexahvdro^>vra2olo[4.3- 
clDvridin-S-vn-1-M HHndo^-vlmethyh^-oxo-ethvfVjsobtrtvramide hydrochloride < 
A. 3^R SVBen^v^^th v U3^Y^ 3.3a.4 B7-hexahvdr^Dvra2QtoT4 3> 
5 clpvridine-5-carboxvfiC add ten-butyl ester 

To 555 mg (1.60 mmol) of 3B In 27 mL of ethano) was added 240 mg (1.60 mmol) of 
ethylhydrazineoxaiate and the mixture was heated at reflux for about 4 h. The 
mixture was concentrated and the residue was purified by silica gel chromatography 
using an etution gradient of (10:1 vft hexane:ethyl acetate) to (3:7 v/v hexane:ettiyl . 
10 acetate) to give 357 mg of 7A. MS (CI, NH3) 355 (MH 4 ). 

To 350 mg (0.98 mmol) of 7A in 3 mL of ethano! was added 1.5 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 2 h. The mixture was 
concentrated to give 257 mg of 7B. MS (CI, NH3) 258 (MH+). 
15 C. f1-tt-<a^R RV^n*vl2^th^ 
c1pyrid!Tv5-vt\-14RW1H-indol^^ 

carbamic acid tert-butyl.ester 

According to the method outlined In General Procedure A, 82 mg (0.28 mmol) of 7B 
and 100 mg (0.26 mmol) of 2C were coupled and the residue was purified by silica 
20 gel chromatography using an elution gradient of 100% methylene chloride to 2% 
methanol in methylene chloride to give 1 10 mg of 7C. MS (CI, NH3) 629 (MH+). 
D. 2^lnt>-N42^3a^R S^*m^2-ethyl^ 
Dvrazotof4.3^avridln-5-v1M^ 

hYdrochtaldp 

25 To 100 mg (0.15 mmol) of 7C in 2 mL of ethanol was added 1 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 2 h. The mixture was 
concentrated to give 72 mg of 7D as a colorless foam. MS (CI, NH3) 529 (MH+), 
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Exampte 8 

7 - Aminff . t j.pj^ a .mvh B f g vi- ? ^hYi.?unyA.? iaa * B 7-hexahYdre-nvTazolQH . 3- 

5 r1 ^ftin.5^v H R>-h«n 7 y>nYvtr. n th U u7^yf^thvn.wnhiitvmmidff hvrtracritorttte 
^ (i-p^ a -Rpn?vu?-rthvi.3^« ^ ? a aa * « 7-h P Yahvriro-ovraynlor4 , 3-clPYridin- 

frH.hutvl ester 

According to the method outlined in General Procedure A. 85 mg (0.29 mmol) of 7B 
10 end 100 mg (026 mmol) of 1E were coupled to give a mixture of diastereomers. 
The residue was purified by silica gel chromatography using an ehifon gradient of 
100% methylene chloride to 2% methanol in methylene chloride to give 6 mg of leas 
polar 8A isomer 1 and 11 mg of more polar 8A isomer 2. MS («, NHa) 620 (MH+) 
for both isomers. 

pyr^, ^ ^r1nvridin A Yll.1-rRy^^ 
hydrochloride 

To 5.7 mg (0.009 mmol) of 8A isomer 1 1n 1 mL of ethanol was added 0.4 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 3 h. 
20 The mixture was concentrated to give 4.7 mg of 8B isomer 1. MS (Ct, NH3) 620 
(MH+). 1 HNMR (CD3OD): (partial) 5 7.41 - 7.05 (m, 10 H), 6.20 (m. 1 H). 4.61 (m. 
1H). 4.52 (s, 2 H). 3.71 (m. 1 H). 3.80 (m. 1 H). 2.61 (m. 3 H). 1.39 (m. 9 H). 

C. Q^mino^J-T?^WR%-hpn7vt-?^yL'^Y ( v? 11ft4fl 7-hftXahVdm- 
25 hydrochloride 

To 10 mg (0.016 mmol) of 8A laomer 2 in 1 mL of ethanol was added 0.4 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 3 h. 
The mixture was concentrated to give 8 mg of 8C isomer 2. MS (CI, NH3) 520 
(MH+). 1 HNMR (CD3OD): (partial) 6 7.43 - 7.00 (m, 10 H). 6.61 (m. 1 H), 5.32 (m. 1 
30 H),4.63(m,2H),4.53(m.1H),3.72(m.1H),1.37(m,9H). 
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Example 9 

?'Afnin^N-f2-(2-benzYh3^x&"2,3 l 3a 4 6J>hexahYC>r^PYra2olo[4.3--c]pyridin-5'VlH' 

(RVbengytQxymethyU2-QXt>-€thy»Hfinhiitvrarnlde hydrochloride 

5 acidiert-butyl aster 

A mixture of 800 mg (3.11 mmol) of 3B and 495 mg (3.11 mmol) of benzylhydrarine 
^hydrochloride and 423 mg (3.11 mmol) of sodium acetate trihydrate In 15 mL of 
ethanol was heated at reflux for about 17 h. The mixture was concentrated and the 
residue was dissolved in 100 mL of toluene and heated at reflux for about 48 h. The 

10 mixture was diluted with ethyl acetate and washed with brine, dried over MgS04 and 
concentrated and the residue was purified by silica gel chromatography using 100% 
ethyl acetate followed by 5% methanol In methylene chloride to give 530 mg of 9A 
as a light brown solid. MS (CI, NH3) 330 (MH+). 

B. 2^ermKS.6J-tetrahydro-2H^^ 

15 To 411 mg (1.24 mmol) of 3E In 30 mL of ethanol was added 10 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 30 mln. The mixture 
was concentrated and the residue was crystallized from methanoVethyl acetate to 

give 353 mg of 9B. MS (CI, NH3) 230 (MH+). 

C. (1^^-Benzyha-hydroxy-2.4 67-tfltrahytirwr«Q^ 

20 benzvlo*vmethvU3-oxo^% add tS&bU&i 

fiStfit 

According to the method outlined In General Procedure A, 100 mg (0.38 mmol) of 9B 
and 145 mg (0.38 mmol) of 1E were coupled and the residue was purified by sifica 
gel chromatography (95:5 v/v methanol:methylene chloride) to give 42 mg of 9C as a 
25 white solid. MS (CI. NH3) 692 (MH+). 

D. 2-AminoW2^-bfflzyl^ 

5-YlH^Hxmtox^ettwl-2^ hydrochloride 
To 42 mg (0.07 mmoi) of 9D in 20 mL of ethanol was added 6 mL of concentrated 
HCI and the mixture was stirred at room temperature for about 30 mm. The mixture 
30 was diluted with ethanol concentrated and the residue was precipitated from 
methanoi/ethyl acetate to give 35 mg of 9D as a white solid. MS (CI, NH3) 492 
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(MH+). 1 HNMR (CD3OD): (partial) 7.41 - 7.16 (m. 10 H). 5.19 (m, 3 H), 4.48 (m, 4 
H). 3.88 (m, 1 H), 3.74 (m, 2 H), 2.68 (m, 2 H), 1.58 (m. 6 H). 

Example 10 

2-Amin^N^-(3a-(RH3enzvha-gxp-2W?.2 2'triflugr^ethv»-? 3.3a,4.6,7-hexahvdrp- 
5 pyrazolpHfrc3pyrldln-5-ylH-(R^ 
hydrochloride and 

hydrochloride 

10 A. 3a4R.SVBenzvl-:^xa-2^^ 

pvra?ntef4 3-c)pvridin^&-carbnyyti^ atid tert-birtyt ester 

A mixture of 840 mg (2.42 mmol) of 3B and 276 mg (2.42 mmol) of 2,2,2- 
triftuoroethylhydrazine (70% in water) in 20 mL of ethanol was heated at reflux for 
about 5 h and then concentrated. The residue was dissolved in 40 mL of toluene 
15 and heated at reflux for about 17 h. The mixture was concentrated and the residue 
was purified by silica gel chromatography (9:1 v/v hexane:ethyl acetate) to give 703 
mg of 10A as b yellow oH. MS (a, NH3) 412 (MH*). 

B. 3a-(R.SVBergvU2-<2.2 2^u 0 rtvethylV? 3a 4 5 6 7>hexahvdro-ovrarolof4.3- 

ciafladtoAflm 

20 To 600 mg (1 .46 mmol) of 1 0A at about 0 °C was added 3 mL of cold triftuoroacetrc 
acid and the mixture was stirred for about 3 h, allowing the solution to reach room 
temperature as it did so. The mixture was concentrated and the residue was 
dissolved In water and the solution was basified to pH 11 with 5N NaOH and then 
saturated with potassium carbonate. The solution was extracted three times with 

25 ethyl acetate and the combined organic extracts were washed with brine, dried over 
MgS04 and concentrated to give 345 mg of 10B as an opaque oil. MS (CI, NH3) 

312 (MH+). 

C. (H2^a^.S)-BBn^3^p-2-f2^ 
pyraiQM.3^]pyridin-5-y^ 

30 ethvlWarbamtc acid tert-butvl ej^g 

According to the method outlined In General Procedure A, 137 mg (0.44 mmol) of 
10B and 167 mg (0.44 mmol) of 16 were coupled to give a mixture of diastereomers. 
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The residue was purified by silica gel chromatography using an etution gradient 
100% methylene chloride to 5% methanol in methylene chloride to give 128 mg of 
less polar 10C Isomer 1 and 63 mg of more polar 10C isomer 2. MS (CI, NH3) 674 

(MH+) tor both isomers 

5 D. ?-Amint>N42.t3a4m^ 
hB*ahvdrt>^vra2otor4.3-clDvrkii^^ 
fcohutvramlde hydrochloride 

To 120 mg (0.18 mmol) of 10C Isomer 1 in 3.5 mL of ethanol was added 1.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 2 h. 
10 The mixture was concentrated to give 94 mg of 10D Isomer 1 as an off-white 
powder. MS (CI, NH3) 574 (MH+). *HNMR (CD3OD): (partial) 5 7.31 (m, 5 H), 7.18 
(m, 5 H), 5.21 (m. 1 H). 4.57 (m, 3 H). 4.28 (m, 1 H), 4.08 (m, 1 H), 3.79 (m. 2 H), 
3.09 (m, 4 H), 2.65 (m, 2 H), 1.63 (m, 6 H). 
E 2.Amino.N42-r3a4Syter^ 

15 hexanvdrp^«QlPt4.^flpw^^ 

hohtitvramide hydrochloride 

To 53 mg (0.079 mmol) of 10C Isomer 2 in 3.5 ml of ethanol was added 1.5 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 2 h. 
The mixture was concentrated to give 41 mg of 10E Isomer 2 as a light yellow.sofid. 
20 MS (CI, NH3) 574 (MH+). ^HNMR (CD3OD): (partial) 6 7.33 (m, 5 H), 7.15 (m, 4 H). 
6.81 (m. 1 H), 5.30 <m, 1 H), 4.67 (m. 4 H), 4.15 (m, 2 H). 3.77 <m, 2 H), 3.09 (m f 3 
H), 2.64 (m, 3 H). 1.58 (m. 6 H). 

Example 11 

?^mino-N^3iUR14»nzvl-2-t^^ 
25 clpvridiTwS-vrM^lbenzv^^ methanesurtanate 
and 

Eipyridtn-S-YiywRVte^ methanesuffortate 
A. Sl^r^24ert-biirvK^^ 
30 c]nvridin&-S-carboxvftc acid tert-buM ester 

To 2.07 g (5.95 mmol) of 14B In 40 mL of ethanol was added 0.97 g (7.7 mmol) of 
tert-butylhydrazine hydrochloride and 0.63 g (7.7 mmol) of sodium acetate and the 
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mixture was heated at about 70 o C for about 17 h. The mixture was cooled and the 
solution decanted from the predpttate and concentrated. The residue was dissolved 
in BO mL of toluene and heated at reflux for about 6 h. The mixture was 
concentrated and the residue was purified by silica gel chromatography (9:1 v/v 
5 hexane:ethyl acetate) to give 1.7 g of 11A. MS (CI. NH3) 386 (MH*). 

b aa ^ R^n^ tfrf -rr itY'- ? 5 fi Lbaatoatemaa^ !Klnyrig"in-3- 

To 535 mg {1.39 mmol) of 11A In 20 mL of methylene chloride was added 225 vL of 
methanesulfonte acid and the mixture was stirred for about 1.5 h at room 
10 temperature. The mixture was diluted with ethyl acetate and washed twice with 1N 
NaOH and once with brine, dried over N a2 S0 4 and concentrated to give 248 m B of 

11B. MS (CI. MH3) 28S (MH*). 

c> {H P^fR sv q n T ^r l ->-tert.htih > uir>YrH? 3 3w 4 ft 7-hmhvdnh 

15 f^yiy^arfaatniq ff >tH teHAiitvl eater 

According to the method outlined In General Procedure A, 246 mg (0.86 mmol) of 
11B and 328 mg of 14F were coupled to give a mixture of diastereomers. The 
residue was purified by silica gel chromatography (6:4 v/v hexane/ethyt acetate) to 
give 260mg of less polar 11C Isomer land 90 mg more polar 11C isomer*. MS 

20 (CI, NH3) 648 (MH*) for both isomers. 

D. ? ^^n^i^45^(R\^rr7vt-?-1ert-bilWt-rH)Xn-? 3 . aa . 4 . 6 7-hfflahydT» 

fflPfhanasuHonate 

To 210 mg (0.32 mmol) of 11C Isomer 1 1n 15 mL of methylene chloride at about 0 
25 °C was added 28 |iL (0.44 mmol) of methanesulfbnic acid. The iee bath was 
removed and the mixture was stirred for about 3 h. diluted with 15 mL of diethyl ether 
and the precipitated solid was collected by filtration to give 100 mg of 11D Isomer 1. 
MS (CI. NH3) 548 (MH*). 1 H NMR (CD3OO): (partial) & 7.33 (m. 5 H). 7.27 - 7.07 
(m, 6 H), 6.21 (m. 1 H), 4.54 (m. 3 H). 3.88 (m. 3 H). 3.10 (m. 4 H). 2.81 (a, 3 H). 
30 1.62(m.6H).1.18(s.9H). 
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E. * 2-Amino-N-[2-(3a-(S)-tenzyt-2-tftrt'bmvl'3'QXQ>? 3.3a 4.6 7-haxahvdnh 

pvraynloM ^1Pvridin-5-vlV14ftlb<^^ 
methanesutfonate 

To 85 mg (0.13 mmol) of 11C isomer 2 in 10 mL of methylene chloride at about 0 
5 °C was added 21 nL (0.32 mmol) of methanesulfonic add The ice bath was 
removed and the mixture was stirred for about 3 h. diluted with 20 mL of diethyl ether 
and the.predpitated solid was collected by filtration to give 46 mg of HE isomer 2. 
MS (CI, NH3) 548 (MH+). 1 H NMR (CD3OD): (partial) h B.28 (bf d, 1 H), 7.32 (m. 5 
H), 7.18 (m, 4 H), 6.84 (m, 1 H), 5.31 (m, 1 H) f 4.60 (m, 3 H), 3.70 (m, 3 H), 3.18 - 
10 2.92 (m, 3 H), 2.68 (s, 3 H), 1 .57 (m, 8 H), 1.13 (S. 9 H). 

Example 12 

%Amino-N4WRWlHMndQl^h^^ SVovridlrv>2> 

ylmfithyl-Z.a.Sa^BJ^nxahvdrp^yra^ 

janbufanmidfi dihvdrechtorida 

15 A. 4-Qxo^(R,SVwridlrh?TytmcthvH3ipgridlnfl-1 ,3-dicartPxyBc arid Hfrt- 

butyl aster 3-mettwl aster 

To a solution of 2.00 g (7.8 mmol) of 3A in 32 mL of THF was added 468 mg (11.7 
mmol) of sodium hydride (60% oil dispersion) at about 0 °C and the mixture was 
stirred for about 30 min. A solution of 762 mg (6.0 mmol) 2-picolyl chloride In 5 mL 

20 of THF was added to the stirring solution over about 5 min, followed by the addition 
of 432 mg (2.6 mmol) of potassium Iodide. The Ice bath was removed and the 
mixture was heated for about 17 h at reflux. The mixture was diluted with ethyl 
acetate and washed once with water and once with brine, dried over MgSO*. and 
concentrated. The residue was purified by silica gel chromatography using (6:4 v/v 

25 ether.hexane) followed by (6;4 v/v ethyl acetate:hexane) to give 1.2 g of 12A. MS 

(CI,NH3)349(MH*). 

pvngQloM ^pyfidine-S-carbowlk: add tert-butvl ester 

A mixture of 1.20 g (3.45 mmol) of 12A and 159 mg (3.45 mmol) of methyfhydrazinB 
30 in 20 mL of ethanol was heated at reflux for about 6.5 h. The mixture was 
concentrated and the residue was dissolved in 25 mL toluene and heated at reflux 
for about 17 h. The mixture was concentrated and the residue was purified by silica 
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get chromatography (65:35 v/v ethyl acetate:hexane) to give 450 mg of 12B. MS 

(CI.NH3)345(MH*). 
C. . 2-Methviaa-m.SW) V ridin-2^^ 
ClPV*^^* dihvdrechloride 
5 A mixture of 450 mg (1.30 mmol) of 12B in 2 mL of 4M HCl/dioxane was stirred at 
room temperature for about 4.5 tv The mixture was concentrated to give 450 mg of 
12C. MS (CI, NH3) 245 (MH 4 ). 

ylmethY^ 3 3a * B 7-herahvdrM^ 
10 ymBthy^thyiycarfaamic add tert-butyi ester 

According to Genera! Procedure A, 108 mg (0.31 mmoQ of 12C and 122 mg (0.31 
mmol) of 2C were coupled and the residue was purified by silica gel chromatography 
(95:5 v/v ethyl acetate:methanol) to give 1 16 mg of 12D. MS (CI, NH3) 616 (MH+). 

15 ylmtfhvK2.13aA6J^axahydre-py^^ 
taabutyramide dlhydrochtaridB 

A mixture of 110 mg (0.18 mmol) of 120 in 1 mL of 4M HCl/dioxane was stirred at 
room temperature for 17 h. The mixture was concentrated to give 51 mg of 12E 
MS (CI, NH3) 516 (MH+). 1HNMR (CD3OD): (partial) S 8.91 - 8.52 (m t 2 H), 8.04 (m, 
20 2 H), 7.76 - 7.50 (m, 3 H), 6.82 (m, 1 H), 4.62 (m. 1 H), 3.36 (s. 3H), 1.63 (s. 6 M). 

Example 13 

dihvrirochtoride 
25 A. yi41^m-Ban^*vmethYl2-(2^^ 

2.3.foA6J-haxahydrreyrazgta|4J^^ 
ethylKarbamlc acid tert-butyl cater 

According to General Procedure A, B6 mg (0.27 mmol) of 12C and 103 mg (0.27 
mmol) of 1E were coupled and the residue was purified by silica ge) chromatography 
30 (95:5 v/v ethyl acetate:hexane) to give 82 mg of 13A. 
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6. 2-Amino-N4l-miber^lnxvmethv1-2^ 

ylmethy(-2.3.3aA6;T^xahydr^^^ 
Isobulyramltio dlhYtirochlaridfl 

A mixture of 75 mg (0,12 mmol) of 13A in 1 mL of 4M HCt/dioxane was stirred at 
5 room temperature for about 17 h. The mixture was concentrated to give 80 mg of 
13B. MS (Cl t NH3) 607 (MH + ), *HNMR (CD3OO): (partial) 6 878 (m, 1 H) t 8.48 (m, 
1 H>, B.13 - 7.82 (m, 2 H). 7.32 (m, 5 H) f 4.57 (m, 3 M>. 3.98 (m, 1 H), 3.82 (m, 2 H), 
1,63 <m. 6 H). 

Example 14 

10 2-Amino^4S^3a-ffilh<ffl^ 

A. 4^^phflridlnfc1,3-<JicarboxYllc arid 1-frrtHbutyl ester frmrthvl ester 

To a mixture of 100.0 g (516.4 mmol) of 4^xo-piperitfne-3-c»rboxylic add methyl 
ester and 63 g (516.4 mmol) of 4 f 4-dlrnethylaminopyrWirfe in 1 L of methytene 
15 chloride at about 0 °C was added a solution of 113.0 g (516.4 mmol) of dVtert- 
buryidtearbonate in 100 mL of methylene chloride over about 90 mln. The mixture 
was slowly warmed to room temperature and men stirred for about 19 h. The 
mixture was washed three times each with 10% aqueous HCI, saturated aqueous 
sodium bicarbonate solution and brine, dried over M0SO4 and concentrated to give 

20 130.5 g of 14A as an amorphous solid ^HNMR (CDCJ3): 6 4.03 (br, 2H); 3.74 (s, 
3H). 3.56 (L 2H). 236 (t, 2H), 1.42 (s, 9H). 

B. 34RVBgntvU-oxo-oiparidin^1 ^dtearhmrvtic add 1-tert-buM ester 3-fflflthVl 
eater 

To a stirred suspension of 11.7 g (293 mmol) of sodium hydride (60% oil dispersion 
25 washed twice with 100 mL of hexane) In 100 mL of DMF was added a solution of 
65.4 g (254 mrnoO of 14A In 150 mL of DMF a1ab<>ut0 *C over about 45 min. The 
ice bath was removed and the mixture was stirred at room temperature for about 45 
min. The mixture was recocted to about 0 °C and 35.2 mL (298 mmol) of 
benzyl bromide in 200 mL of DMF was added dropwtse to the stirring solution and the 
30 mixture was stirred for about 23 h at room temperature. To the solution was 
carefully added 550 mL of water and the mixture was stirred for about 30 min. The 
mixture was extracted three times with ethyl acetate and the combined organic 
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extracts were washed five times with water, once with brine, dried over M9SO4 and 
concentrated to give 98 g of a yellow oil. The oil was crystallized from hexane to 
give 71 g of 14B as a white solid. MS (CI, NH3) 348 (MH+). 1 HNMR (CDCI3): 
(partiaO 5 7.23 (m t 3 H). 7.13 (m. 2 H). 4.5B (br m. 1 H), 4.18 (br. 1 H). 3.63 (6, 3 H), 
5 3.28 - 2.96 (m, 4 H), 2.72 (m, 1 H), 2.43 (m, 1 H), 1 .44 (s. e H). 

C. ^rR^en^y^ethyUa^^aaa^fiT-hftvahydro-DyrazotoM^ 
g ]pyridin^S-carboxvile acid tert-buM ester 

A mixture of 47.0 g {135 mmol) of 14B, 38.9 g (270 mmol) of methylhydrazine sulfate 
and 44.3 g (540 mmol) of sodium acetate in 900 mL of ethanol was hBdted at reflux 
10 for about 17 h under nitrogen. The mixture was concentrated and the residue was 
dissolved in ethyl acetate and washed three times with water and once with brine, 
dried over M9SO4 and concentrated to give a yellow oil. The oil was stirred in 750 
mL of hexane for about 3 h to give 41.17 g of 14C as a white solid. MS (CI. NH3) 

344 (MH + ). 1 HNMR (CDCI3): (partial)* 7.19 (m, 3 H) t 7.05 (m, 2 H), 4.61 (br m. 2 
15 H), 3.24 (m, 1 H), 3.09 (s, 3 H). 3.01 (m, 1 H). 2.62 (m, 4 H), 1.S2 (s. 9 H). 

MS hydrochloride 

Anhydrous KCI was bubbled through a solution of 24 J5 g (71.5 mmol) of 14C In 800 

mL of diethyl ether at about 0 °C for about 12 mm. The mixture was stirred for about 
20 3 h, during which time a white precipitate formed. The precipitated solid was 
collected by filtratkin and to give 19.2 g of 14D. MS (CI, NH3) 244 (MH+). 1HNMR 
(CD3OD): (partial) 5 7.25 (m, 3 H), 7.05 (m, 2 H), 3.77 (m. 2 H), 3.51 (d, 1 H). 3.25 
(m, 1 H), 3.17 (rn, 3 H), 3.03 (s. 3 H). 2.81 (m. 1 H). 

E. 2-lert-BirtgxycartMnylam^ acid 2.5^MHWiPfidirH-yl ester 

25 To a stirring solution of 100.0 g (492 mmol) of Boc-a-methyiadanine and 94.0 g (492 

mmol) of EOC in 2 L of methylene chloride at about 0 °C was added 56.63 g (492 
mmol) of N-hydnoxysuccinimide in portions and the reaction was then allowed to 
warm to room temperature. The mixture was stirred for about 24 h and washed 
twice each with saturated aqueous sodium bicarbonate solution and brine, dried over 
30 Na2S04 and concentrated to give 124.0 g of 14E as a white solid. ^HNMR (CDCI3): 
5 4.96 (br, 1H), 2.82 (s, 4H), 1.66 (s, 6H), 1.48 (s, 9H). 
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F. 3^R)-Benzyloxy-2-(2-tert^utQxy 
preptonic arid 

A mixture of 50.5 g (168 mmol) of 14E, 33.5 g (168 mmol) of N-t-BOC-O-benryl-O- 
serine, and 51.05 g (505 mmol) of triethytamine in 400 mL of dioxane and 100 mL of 

5 water was heated at about 45 °C for about 16 h. The mixture was dHuted with ethyl 
acetate and acidified to pH 2 with acetic acid. The layers were separated and the 
organic phase was washed with brine, dried over N&2S04 and concentrated to give 

650 g of 14F as a white solid. 1 HNMR (CD3OD): (partial) 5 7.55 (d. 1 H), 7.29 <m, 5 
H). 4.52 <m, 1 H), 4.48 (s. 2 H), 3.84 <d of d. 1 H). 3.69 (d of d, 1 H), 1.42 (s, 6 H), 
10 1.38(8, 9 H). 

g. 3a^hBen^-2^ethyK.3a.4.5,6^ I- 

To a mixture of 5.00 g (20.6 mmol) of the free base of 140 and 3*09 g (20.6 mmol) of 
L-tartaric add in 60 mL of acetone and 3.2 mL of water was heated under nitrogen at 

15 about 70 °C for about 70 h, during which time the reaction mixture became a thick 
suspension and an additional 20 mL of acetone was added. The reaction mixture 
was cooled slowly to room temperature and then filtered. The solid that was 
collected was washed with acetone and dried under vacuum to give 7.03 g of 146 as 
a white soBd. 

20 H. 3a^V^n^.2^ethyU2 3a.4.5.6 7^ 

To a suspension of 5.00 g (12.7 mmol) of 14G In B0 mL of methylene chloride at 
about 0 °C was added 1.72 mL (25.4 mmol) of ammonium hydroxide and the mixture 
was stirred for about 15 min. The cold solution was filtered and used immediately in 
the next step. . 

25 I. n4243a^RVBen^2^BthvU3^<s^ 
clovritfin-5-vn-WRW1H^doU^^ 

cartamc arid ten-butyl ester 

A mixture of 4.83 g (12.7 mmol) of 14F, the solution from 146, 2.60 g (19.1 mmol) of 
HOAT, and 2.45 g (1ZB mmol) of EDC was stirred at about 0 °C under nitrogen for 
30 about 1 h and then warmed to room temperature and stirred for about 16 h. The 
mixture was filtered and the filtrate was washed with saturated aqueous sodium 
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bicarbonate and water, dried over MgS0 4 and concentrated to give 7.35 g of Ul-as 
a white solid. 

pnffrtnH ^ r ^^vn-i-fRV fiH - inrin^ vlmethviy ?-oyo-frhvlH'iOf)ntyr a fnl d 8 
5 To 755 mg (1.26 mmol) of 141 m 7 mL of methylene chloride at about 0 «C was 
edded 3.5 mL of cold trifluoroacetic acid and the mixture was stared for about 1 h at 
about 0*C. The mixture was allowed to warm to room temperature and stirred for 
about 2 h. The mbeture was concentrated and cooperated «* ,0,UBn6 
The residue was dissolved in chloroform and washed twice with saturated aqueous 
10 sodium bicarbonate and once each with water and brine. The mixture was dried 
over M9SO4 and concentrated to give 594 mg of 14J a* an oil. 

Example 18 

15 K ^th yL^vn.? 3 & 4&2A3a&4a&wasi& ^nvrtdmft-fKflmnyyac arid 
tnrHiutyl wter 

A mixture of 3.00 g (11.66 mmof) of 3A and 537 mg (11-66 mmol) of 
methymydrazine in 100 mL of emend was heated at reflux tor about 17 h. The 
mixture was concentrated and the residue was dissolved in 100 mL toluene and 
20 heated at reflux for about 17 h. The mixture was diluted with ethyl acetate, and 
washed twice with brine, dried over MgS0 4 and concentrated. The residue was 
purified by affica eel chromatography using an eluBon gradient of 100% ethyl acetate 
to 5% methanol in methylene chloride to give 226 g of 16A aa a white aofid. 1 HNMR 
(CD3OD): 6 4.20 (a. 2H), 3.67 (t, 2H), 3.43 (a, 3H), 2*8 (t, 2H). 1.48 (a. »H). 

as B . Mfh * 0 aaAS L B ZAaBtodaiaa^ ^Tirvrirfir^nn hyrirechtoido 
To 510 mg (2.01 mmol) of 16A In 30 mL of elhanol was added 10 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 35 m!n. 
The mixture was concentrated and the residue was crystallized from methanotfelhyl 
acetate to give 425 mg of «B as a yellow solid. *HNMR (CD3OO): 6 4.27 (S, 2H>. 

30 3.71 (S. 3H). 3.56 (T. 2H). 3.05 (T. 2H). 
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C. mi^RVBer\zvlox\miethvl-2-tt-m^^ 

pvrazotoM.3-clDvridin-5-vfW2-oxo^^ arid tart. 

butyl ester 

According to the method outlined in General Procedure A, 100 mg (0.53 mmol) of 
5 15B and 202 mg (0.53 mmol) of 1E were coupled and the residue was purified by 
silica gel chromatography (95:5 v/v methylene chloride:methano!) to give 54 mg of 
15C as a white solid. MS {CI, NH3) 516 (MH+). 

D. 2-AminthN41-R4>enzv1oxvf^^ 
pyrazoloM 3^1p\mdin-S-v^ 

10 To 54 mg (0.10 mmol) of 16C in 30 ml of ethanol was added 10 ml of concentrated 
HCI and the mixture was stirred at room temperature for about 40 min. The mixture 
was concentrated and the residue was precipitated from methanoi/ethy) acetate to 
give 50 mg of 18D. MS (CI, NH3) 416 (MH+). ^HNMR (CO3OD): (partial) 5 7.28 (m, 
5 H), 5.18 (m 1 H), 4.6^4.38 (m, 4 H). 3.88 (m, 1 H), 3.73 (m. 2 H), 3.68 (s, 2 H), 

15 3.61 (m f 1 H), 2.67 (m. 1 H), 1.57 (s, 6 H). 

Example 16 

2-Ammo^^4)gnzyl-to^^ 
. 1fRW1H4ndol-3-vlmethvn-?^xo^th^ 

A. 2HBenzvl^xo-2.a.3fi4,6J^^ acid 
20 lert-butd ester 

A mixture of 800 mg (3.1 1 mmol) of 3A and 495 mg (3.11 mmol) of benzyt-hydradne 
dihydrochloride in 15 mL of ethanol was heated at reflux for about 17 h. The mixture 
was concentrated and the residue was dissolved In 100 mL toluene and heated at 
reflux for about 46 h. The mixture was diluted with ethyl acetate, and washed twice 
25 with brine, dried over Na2S04 and concentrated. The residue was purified by silica 
. gel chromatography using an elution gradient of 100% ethyl acetate to 5% methanol 
in methylene chloride to give 530 mg of 16A as a tan solid. MS (CI; NH3) 330 

(MH*). 

B. 2^ergvl-2.3a.4.5.67^exahvrfro^^ hydrochloride 
30 To 411 mg (1.24 mmol) of 16A In 30 mL of ethanol was added 10 mL of 

concentrated HCI and the mixture was stirred at room temperature for about 30 min. 
The mixture was concentrated and the residue was crystallized from methanol/ethyi 
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acetate to give 353 mg of 16B as a yellow solid. MS (CI, NH3) 230 (MH+). 1 HNMR 
• (CD3OD): 8 7.26-7.40 <m, SH), 5.22 (3, 2H), 4.12 (s, 2H). 3.53 (t, 2H) # 3.00 (t, 2H). 

C. (R)-2-f24ert-Butoxvcarbonv)amirM>-2-mefo^ 

yD-prppionic acid 

5 To a stirring solution of 30.6 g (0.15 moD of CMryptophan, 30,4 g (0.30 mo!) of N- 
methylmorphofine in 450 mL of (4:1) dioxane.-water, was added 45.0 g (0.15 mol) of 
14E and the mixture was stirred for about 72 h. Excess dtoxane was removed by 
evaporation and water and ethyl acetate were added to the mixture. The pH of the 
solution was adjusted to 3 with concentrated HCI and the layers were separated. 
10 The organic layer was washed with water and brine, dried over MgS04 and 
concentrated. The residue was crystallized from ethyl acetate/hexanes to give 37.0 
g of an oft-white soBd. 

D. <H2^erart3-gxp-2.3.3a 4.6J^xahydrtH>yrazQtoH,3^ 
ffiWlH-frdolS-vhTiethv^^ acid tert- 

15 butyl ester 

According to the method outlined in General Procedure A, 100 mg (0.36 mmol) of 
16B and 202 mg (0.53 mmol) of 16C were coupled and the residue was purified by 
sffica gel chromatography (95:5 v/v methylene cNoride:methano!) to give 45 mg of 
16D as a white solid. MS (CI, NH3) 601 (MH+). 
20 E. 2^mino41^-f?-benzyl-3-M^ 
frvtH-frfr(1HMndoF3-ylme^ 

To 45 mg (0.07 mmol) of 160 In 60 mL of ethanol was added 20 mL of concentrated 
HQ and the mixture was stirred at room temperature for 35 min. The mixture was 
concentrated and the residue was precipitated from methanol/ethyl acetate to give 
25 30 mg of 1SE. 1 HNMR (CD3OD); (partial) 6 7.40 (m, 4 H), 7.25 (m, 3 H), 7.1 1 (m, 2 
H), 6.96 (m, 2 M). 6.81 (m. 1 H), 5.38 - 4.93 (m, 3 H). 4.46 (m, 1 H), 4.22 (m, 1 H). 
3.96 (m, 1 H), 3.69 (m, 1 H), 3.18 (m, 1 H), 2L28 (m, 1 H), 1.57 (m, 6 H),1.38 (m, 1 
H). 
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Exampte 17 

3-Amln^1^enzv1owm^ 
' pyrazQlo[4.3^ pyridin-5^vn-2^xt>^thyt)^snbLJtvramide 

A. . 3-.MethvM-oxo>DiDeridine-1.3-dicarbQxvlic acid 1-tert-buM ester 3-(R.Slmethyl 
5 Bster 

To a solution of 2,00 g (7.77 mmol) 3A in 30 mL of DMF was added 306 mg (7.77 
mmol) of sodium hydride (60% oil dispersion) and the mixture was stirred at room 
temperature for about 25 min. To the stirring solution was added 0.50 mL (7.77 
mmol) of methyl iodide and the mixture was stirred for about 17 h at room 
10 temperature. The mixture was diluted with ethyl acetate and washed once with 
water and four times with brine, dried over MgS04, and concentrated. The residue 
was purified by silica ge! chromatography (7;3 v/v hexan Diethyl acetate) to give 1.75 
g of 17A as a clear oil. MS (CI. NH3) 272 (MH+). 

B. 2 aa-f R SV^jmethvl^ 
15 carhoxyfie acid tuft-butyl ester 

A mixture of 1.62 g (9.50 mmol) of 17A and 435 mg (9.50 mmol) of methylhydrazine 
in 30 mil of ethanol was heated at reflux for about 4 h. The mixture was 
concentrated and the residue was dissolved in 50 mL toluene and heated at reflux 
for about 14 h. The mixture was diluted with ethyl acetate, and washed twice with 
20 brine, dried over Na2S04 and concentrated The residue was purified by sflica gel 
chromatography (7:3 v/v hexane.ethyl acetate) to give 1.00 g of 17B as a white sofid. 
1^8(01^^3)268(^1^.. 

C. ? 3a^ S^imttfhvl-2.3a 4.5 6 7^^ 

hydrochloride 

25 To 1.00 g (3.74 mmol) of 17B In 40 mL of ethanol was added 8 mL of concentrated 
HCl and the mixture was stirred at room temperature for about 35 min. The mixture 
was concentrated and the residue was crystallized from methanol/ethyl acetate to 
give 850 mg of 17C as a white solid. MS (CI, NH3) 16B (MH+). 
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D. (HHRVBenzvlPXYre^ 
hexahvdro^vrazolor4.3<lDvridin-^ 

catbamlcacid terfrbmyl ester 

According to the method outlined in General Procedure A, 150 mg (0.74 mmol) of 
5 17C and 514 mg (1.35 mmol) of 1E were coupled and the residue was purified by 
silica gel chromatography (65:15 v/v hexanerethy! acetate) to give 185 mg of 17D as 
a white sofid. 

E. 2-Amlno-NMWRVbBnzv1o)rvme^ 
2.3.3a.4.67-hexahvdrfsovrazotoH,3^ 

10 hydrochloride 

To 173 mg (0.33 mmol) of 17B In 40 mL of ethanol was added 15 mL of 
concentrated HCI and the mixture was stirred at room temperature lor about 1 h. 
The mixture was concentrated and the residue was diluted with chloroform and 
washed with saturated aqueous sodium bicarbonate and brine, dried over NB2SO4 

15 and the residue was purified by silica gel chromatography using an elution gradient 
of 100% ethyl acetate to 10% dtethyiamine in ethyl acetate. The residue was 
dissolved in ethanol and acidified with aqueous Ha. The mixture was concentrated 
and the residue was crystallized from methanol/ethyl acetate to give 65 mg of 17E as 
a white solid. MS (CI, NH3) 502 (MH+). 1 HNMR (CO3OD): (partial) 5 7.32 (m. 5 H), 

20 5.14 (m, 1 H)> 4.53 (m, 3 H), 3.71 (m, 3 H), 2.97 (m, 1 H) t 2.83 (m, 1 H), 2.57 (m, 1 
H), 1.88 (m. 2 H)» 1.61 (m t 6 H), 1.38 (s, 3 H). 

Example 18 

2-Ammo-N-r2^3a-rR>4>er^ 

clovTidln-5-vlM^Rlberartox^ and 
25 2-AminQ^r2^3a-{Slbenzvl-3^^^^ 
ctavrkiiTvS-vlV1-my*er^to^ 

A 3^ergvl^xfy^D«rk«nft-^ add methyl «Mer 

To 200 mg (0.58 mmol) of SB at about 0 °C was added 5 mL of cold trifluoroacetlc 
acid and the mixture was stirred for about 1 h. The mixture was concentrated and 
30 the residue was co-evaporated with ethyl acetate and hexane. To the residue was 
added 2N NaOH to make it basic and the mixture was extracted with chloroform. 
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The combined organic extracts were dried over MgS0 4 and concentrated to give 
18A in quantitative yield. 

nrnrf j nnY |p r mnVprQDlon v l ^*n-^nRn^inPKVcarbOXVliC n(ffl mettlVl eSt e f 
5 According to the method outlined In General Procedure A, 1.77 g (7.16 mmol) of 18A 
and 3.04 g (8.0 mmol) of 14F were coupled to give a mixture of diastereomers. The 
residue was purified by silica gel chromatography (7:3 v/v hexane:ethyl acetate) to 
give 820 mg of less polar 18B Isomer 1 and 1.14 g more polar 18B isomer 2. MS 

(CI, NH3) 611 (MH+) for both isomers. 
10 c. . {l -[?^a^R svj>»rmrt.3.mtft.2. a ja * « 7^e«ahvrtrr>-nvm70loI4 3-clQVflflln- 
^^av^^ nv Ym«<hvi ? ^ » ^ — arid 

^chutyl ester 

To a solution of 620 mg (1.32 mmol) of 18B Isomer 1 1n 13 mL of ethanot was added 
342 mg (2.63 mmol) of hydrazine sulfate and 431 mg (5.26 mmol) of sodium acetate 
1S and the mixture was heated at reflux for about 17 h. The mixture was concentrated 
and the residue was diluted with ethyl acetate and washed with saturated aqueous 
sodium bicarbonate and brine, dried oveT MgS04 and concentrated. The residue 
was purified by silica gel chromatography using an ehJtton gradient of 75% ethyl 
acetate to hexane to 100% ethyl acetate to give 550 mg of 18C Isomer 1. 
20 To a solution of 1.14 g (1.86 mmol) of 18B Isomer 2 in 20 mL of ethanot was added 
465 mg (3.73 mmol) of hydrazine sulfate and 613 mg (7.48 mmol) of sodium acetate 
and the mixture was heated at reflux tor about 17 h. The mixture was concentrated 
and the residue was diluted with ethyl acetate and washed with saturated aqueous 
sodium bicarbonate and brine, dried over MgS0 4 and concentrated. The residue 
25 was purified by silica gel chrometography (7535 v/v ethyl acetato/hexane) to give 
710mgof 18C Isomer 2. 

D. ?^minrvM.p-r 3 H p ^ hnnyvl - 3 - Qyn - ? * aa 4.6.7-hmahvrfro-n^BlQf4 . a: 
rl PY ri r fln -fr- vlVI -rp\A B nT V inrr^^ h y u? ^^ mv ^ BOh ' lWramMR hvprocrilorlda 
To 200 mg (0.34 mmol) of 18C isomer 1 1n 12 mL of ethanol was added 6 mL of 
30 concentrated HO and the mixture was stirred at room temperature for about Z5 h. 
The mixture was concentrated and co-evaporated three times with ethanol to give 20 
mg of 180 Isomer 1. MS (CI, NH 3 ) 492 (MH*). <HNMR (CO3OO): (partial* 8.42 
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(br d, 1 H) % 7.35 (m, 5 H), 7.18 (m, 5 H), 5.23 (m, 2 H), 4. 91 (m. 1 H). 4.54 (m, 4 H), 
3.80 (m, 2 H), 3.63 (m, 1 H), 3.12 <m, 1 H), 3.07 (m, 3 H), 2.61 (m, 3 H) ( 1.62 (m, 6 
H),1.39(m, 1H). 

E. 9«Amlno-N42-r3a>fSWbenrvt .3-Qx^2.3.3a.4 7-h e y a hvdrfM)vrazolof4.3- 

5 r } P vririin-g-viv i -mih e n*v^^ hydrochloride 

To 200 mg (0.34 mmol) of 18C Isomer 2 in 20 mL of ethanol was added 10 mL of 
concentrated HCI and the mixture was stirred at room temperature for about 2.5 h. 
The mixture was concentrated and co-evaporated three times with ethanol to give 30 
mg of.18E isomer 2. MS (CI, NH3) 492 (MH+). 1 HNMR (CD3OD): (partial) 5 8.29 

10 (br d, 1 H), 7.30 (m, 5 H), 7.11 (m, 4 H), 6.88 (m, 1 H), 5.29 <m % 1 H), 4.92 (m f 1 H), 
4.62 (m. 3 H), 3.91-3.70 <m, 3 H). 3.22-2.95 <m. 3 H), 2.66 (m, 3 H). 1.57 (m. 6 H), 
1.30 (m f 1H), 0.89 (m,1H). 

Example 19 

15 r3 3a4 6.7^e»ahvdro^vra?<^^ 
^hydrochloride 

A. ^QxjtarffiJSH^ 

eater 3-ettort eater 

To a solution of 300 mg (1.10 mmol) of 1A in 5 mL of THF at about 0 °C was added 
20 67 mg (1.66 mmol) of sodium hydride (60% oD dispersion) and the mixture was 
stirred for about 30 mtn. A solution of 204 mg ( 1.21 mmol) of 4-chloromethyl- 
thtazole (Hsiao, C. N; Synth. Comm. 20, p. 3507 (1990)) in 5 mL of THF was added 
to the cold solution, followed by 87 mg (0.53 mmol) of potassium iodide and the 
mixture was heated at reflux for about 17 h. The mixture was diluted with water and 
25 extracted with ethyl acetate. The combined organic extracts were dried over 
N32SO4 and concentrated and the residue was purified by silica gel chromatography 
(7:3 v/v hexane:ethyl acetate) to give 90 mg of the title compound. MS (CI, NH3) 

648 (MH+). 

B. ^>Methyl-3^xo> 3a4RS^4hi^oU^vlmethyl>2.3.3a4.6.7-hexahvdr^ 
30 pyra2Qlof4 ,3-cfr yridlrie-S^ifaaxvllc acid tart-buM ester 

To 90 mg (0.24 mmol) of 19A In 2 mL of ethanol was added 11.2 mg (0.24 mmol) of 
methylhydrazlne and the mixture was heated at reflux for about 17 h. An additional 
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33.6 mg (0.72 mmol) of methylhydrazine was added and the mixture was heated at 
reflux for about 7 h. The mixture was concentrated and the residue was dissolved in 
3 mL of toluene and heated at reflux for about 17 h. The mixture was concentrated 
and the residue was purified by silica gel chromatography (6:4 v/v hexane.ethyl 
5 acetate) to give 44 mg of 19B. MS (CI. NH3) 648 (MK+), 

C, 7. |y i ^hvt-3 fl -rR.s uhi«oM.vtm e thvi>?3a.4 s.67-hftxahvdro-pyrazo)of4.3: 
filnyridirHWmp dihydmchtorida 

A mixture of 44 mg (0.10 mmol) of 19B In 1 mL of 4M HQ in dioxane was stirred at 
room temperature for about 4 h. The mixture was concentrated and co-evaporated 
10 with methylene chloride to give 40 mg of 19C. MS (CI, NH3) Ml (MH+). 

f^yD-l^rhamic arid tfrt-huM ester 

According to the method outlined in General Procedure A, 40 mg (0.12 mmol) of 19C 
15 and 39 mg (0.12 mmol) of 14F were coupled and the residue was purified by silica 
gel chromatography (9:1 v/v ethyl acetate:hexane) to give 40 mg of 190. MS (CI. 
NH3)613(MH+). 

y 1 m Pt hY L9 3 fla 4 fi 7«hevflhvdrQ-qvraTOlflf4 ^lDVrtdirv-f>-VlV»?-nXCre1ttVfr 
20 isflhuaflamMfi dfovdrochlorida 

A mixture of 40 mg 10.06 mmol) of 1 9D in 1 mL of 4M HCl in dioxane was stirred at 
room temperature for about 5 h. The mixture was concentrated and co-evaporated 
with methylene chloride to give 40 mg of 19E. MS (CI, NH3) 513 (MH+). 

Example 20 

r ] ^riiiv^yiH fFHiH^^ HaTtarlc a cid 

salt 

To 4.6 g of the title compound of Example 14 in 20 mL of methanol, a solution of 
1.36 g of L-tartaric add In 20 mL of methanol was added at about 0° C. The mixture 
30 was warmed to room temperature, stirred for about 40 min and concentrated in 
vacuo. "The residue was diluted with 220 mL of ethyl acetate, heated at reflux for 
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about 1.5 h, then stirred at about 72° C for about 18 h. The mixture was cooled to 
room temperature, and filtered to give 5.78 g of the title compound as a colorless 
. crystalline solid. 

Example 21 

5 riBgrgvi^meihD^rar^ acid tert-butvt ester 

A. ^fien?yM-oyfyp)peririine~1 -carfaoxvlic arid terl-bdM ester 

. A mixture of the p-ketoester (4480 mg, 12.9 mmol) and UCI (1100 mg, 25.8 
mmol) was heated in DMF (2.0 ml) at about 120 °C for about 17 h. The reaction 
mixture was cooled to room temperature and extracted with EtOAc (3 x 100 mL). 

10 The combined extracts were dried and concentrated in vacuo. The etude product 
was chromatographed on SK> 2 using 20% ethyl acetatB/haxanes to give 1320 mg of 
the desired product as a yellow oil. 1 H NMR (250 MHz, COCW: d: 7.4 (m, 5H),-4.2 
(rn, 1H), 3.4 <m. 1 H), 3.3 <dd, 1 H), 3.05 (dd, 1 H), 2.7 (m, 1H). 2.65 (m, 4H), 1.5 (s, 
9H); MS (APC1): 190 (M+1- BOQ. 

15 B. 3-Ben^.^ethoxyrarbonylmethy^ a dd toft? 

butyl ester 

A solution of the product from Step A of Example 21 above (1320 mg, 4.58 
. mmol). pyrrolidine .( 972 mg, 13 mmol) and p-totuenesulfonic acid (33 mg) in 
benzene (30 ml) was refluxed through 3<i molecular sieves for about 17 h. The 

20 reaction mixture was cooled to room temperature .and concentrated In vacuo. The 
residue was dissolved in benzene (10 mi) and cooled to about 0 °C. Methyl 
bromoacetate (1530 mg. 10 mmol) was added dropwise. The reaction mixture was 
slowly allowed to warm to room temperature and then was heated under reflux for 
about 17 h at which point KyD (5 mL) was added. After rafluxing for about another 2 

25 h, the reaction mixture was cooled to room temperature and extracted with EtOAc (3 
x 100 ml)- The combined organic extracts were dried and concentrated in vacuo. 
The crude residue was chromatographed on SlOrgel using 15% ethyl acetate/ 
hexanes to give 280 mg of product 1 H NMR (250 MHz, CDCls): d 7.35 (m, 5 H), 4.5 
(m, 1 H), 3.8 (s, 3H), 3.4 (dd. 1 H). 3.1 (m, 1 H), 2.85 (m. 4H), 2.6 (m, 1 H), 2.4 (m, 1 

30 H). 1.5 (a, 9 H); MS (APCI): 362 (M+1). 
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Exampie 22 

fUOYo-l-pheny^cy dohexane>1.3- dicarfaQxylic acid 3-tert-butvl ester 1-methvl ester 

A solution of diphenylmercury (890 mg, 2.5 mmol) in CHCfe (4 ml) under N 2 
was heated to about 40 e C. Lead tetraacetate (1110 mg, 2.5 mmol) was added in 
5 small portions and the greenish yellow solution was stirred at about 40 °C for about 
0.5 h. The p-ketoester (520 mg, 2.0 mmol) was then added, followed by pyridine 
(0.2 ml, 2.5 mmol). After about 5 h at about 40 °C, the reaction mixture was 
concentrated in vacuo and the residue was dissolved in ether (100 ml) and filtered. 
The filtrate was washed with 3N H 2 S0 4 (3x) t dried and concentrated to give 616 mg 
10 of a yellow solid. Flash chromatography over. SiOrgel using 25% ethyl 
acetate/hexanes provided 368 mg of the desired product . 1 H NMR (400 MHz, 
CDCfe): d 7.15 (m, 5 H), 4.4 (s, 2 H). 3.7 (s, 5 H). 2.6 (s, 2 H), 1.5 (8, 9H); MS 
(APCI): 334 (M+1) 

Example 23 

15 (DV2-Amlno»3.{2 4-dichlom-bengyloxyVpropionic acid hydrochloride 

A. tQy2^ert^utoxvcaTtaonv)amiM>-3^2.^ add 

To a stirred solution of Boc-D-serine (8.2 g, 40 mmol) in DMF (75 ml) at 
about 0°C was added NaH (60% dispersion. 3.2 g, 80 mmol) over about a 10 minute 
period. The reaction mixture was stirred for about 1.75 h at about 0 °C, then about 

20 0*25 h at room temperature. After cooling to about 0 °C, a solution of 2,4- 
dichlorotoluene (5.56 ml, 40 mmol) in DMF (5 ml) was added dropwtse. The 
reaction mixture was allowed to warm to about 23 *C and was stirred for about 17 h, 
then was partitioned between dHsopropytether and 10% HCt The aqueous solution 
was extracted with dMsopropyi ether (2x). The combined extracts were washed with 

25 saturated aqueous brine, dried and concentr a ted to give 14.75 g of crude product 
which was used without further purification. 1 H NMR (400 MHz, CDCy: d 7.6-72 
. (m, 3 H), 5.4 (d, 1 H), 4.6 (s, 2 H), 4.0 (d, 1 H), 3.8 (dd, 2 H) # 1.1 (s, 9H); MS (APCI). 
264,266 (M+1,M+2). 

B. (m^^mlno-3-f2.4^ichloro>ben7vtoxvVDrooionlc acid hydrochloride 

30 The product from step A of Example 23 above (14.7 g, 40 mmol) was stined 

in 4 M HCMoxane (100 mi) for about 17 h. The reaction mixture was concentrated 
in vacuo to give 12 g of a pale yellow solid (100%). MS (APCI): 265 (M+1). 
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Example 24 

Example 24 having the formula shown below, 




wherein R 1 is -CHj-phenyl and R 2 is methyl, was synthesized in an analogous 
5 manner to the procedures described in Examples 3C to 3F using the title compound 
of Example 21 as starting material. Both the R,R and S,R dlastereomers (* indicates 
the other stereoisomer center at the C-3 carbon of the above structure) were 
isolated. Mass spec (M+1)= 520; MS method « particle bombardment 

Examples 25 and 26 
1 0 Examples 25 and 26 having the formula shown below. 




wherein for both examples 25 and 26 R 1 is phenyl and R* is methyl, where example 
25 is the R,R isomer and example 26 is the S.R isomer. Examples 25 and 26 were 
synthesized fn an analogous manner to the procedures described in Examples 3C to 
15 3F using the title compound of Example 22 as starting material followed by 
chromatographic separation of the two separate Isomers. Mass spec of each 
example (M+1)* 493, MS method* particle bombardment. 

Examples 27- 159 

Examples 27 to 159 fisted in the table below, were prepared according to the 
20 scheme illustrated below by coupling the appropriately substituted pyrazalone- ; 
piperidine of formula I (in the below scheme) with the (D)-OBnSer derivative II (in the 
below scheme) in an analogous manner to the procedures described in Examples 3E 
and3F. 
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The pyrezalorie-piperldir.es of formula I were prepared analogously according to the 
procedures described In Examples 3B and 3C starting with the appropriate alkylating 
agent and alkylhydrazine; the (D)-OBnSer derivatives (II) were prepared In three 
steps analogously to the procedures described in Example 23A, Example 23B and 
Example SF. 




Ex.* Isomer R* R 1 = -CHj-A 1 Ar 



MS 



MS 

Method 



27 


d1 


H 


2-pyrtdyl 


28 


d1 


H 


4-ttuazotyl 


29 


d2 


H 


4-thiarcrfyt 


30 


d1 


H 


S-thlazotyi 


31 


d1 


Me 


phenyl 


32 


d1 


Me 


phenyl 


33 


d1 


Me 


phenyl 


34 


d1 


Me 


phenyl 


35 


d1 


Me 


phenyl 


36 


d1 


Me 


phenyl 


37 


d1 


Me 


phenyl 


38 


d1,2 


Me 


phenyl 


39 


d1 


Me 


phenyl 



phenyl 
phenyl 
phenyl 



493 
488 
489 
498 

2,4-dl-OPh 674.5 
2.4-dPF-Ph 542 
P,3-0-CHrO]Phenyl 550.2 



2-CF r Ph 
2-Me-Ph 
2-pyridvi 

3.4- oT-F-Ph 

3.5- <fi-CF s -Ph 
3,5-dt-O-Ph 



575 
520 
507 
542 
642 
576 



PB 
PB 
PB 
APCI 

APCI 

PB 

PB 

PB 

PB 

PB 

PB 

PB 
APCI 
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40 


d2 


Me 


phenyl 


3-CF 3 -Ph 


575 


APCI 


41 


d1 


Me 


phenyl 


3-Cl-Ph 


540 


APCI 


42 


dl 


Me 


phenyl 


3-CWhiophene 


546, 548 


APCI 


43 


d1 


Me 


phenyl 


3-F-4-Cl^h 


560 


APCI 


44 


d1 


Me 


phenyl 


3-Me-Ph 


520 


PB 


45 


dl 


Me 


phenyl 


4-O-Ph 


540 


PB 


46 


dl 


Me 


phenyl 


4-pyridyt 


507 


PB 


47 


d1 


Me 


phenyl 


4-thiazolyl 


513 


PB 


46 


d1 


Me 


phenyl 


5-thiazotyl 


513 


APCI 


49 


d1,2 


Me 


phenyl 


beredsoxazoiyl 


547 


PB 


SO 


d1 


Me 


phenyl 


4-pynmldlnyi 


508 


PB 


51 


d1,2 


Me 


4-FtvPh 


4-thlazolyi 


589 


APCI 


52 


d1,2 


Me 


4-Ph^h 


2-pyridyl 


583 


APCI 


53 


d1 


Me 


4-F-Ph 


phenyl 


524 


PB 


54 


d2 


Me 


4-F-Ph 


phenyl 


524 


PB 


55 


d1 


Me 


4-W»h 


3^1-Ph 


558 


PB 


56 


d2 


Me 


4-F-Ph 


3-CI-Ph 


558 


PB 


57 


dl 


Me 


*F-Ph 


3,4^>-F-Ph 


560 


APCI 


58 


d2 


Me 




3,4-di-F-Ph 


560 


APCI 


59 


d1,2 


Me 


4-F-Ph 


2-pyridyl 


525 


APCI 


60 


d1,2 


Me 


4-F-Ph 


2-CF r Ph 


592 


APCI 


61 


d1 


Me 


4^3-Ph 


4-CI-Ph 


609 


APCI 


62 


dl.2 


Me 




4-CI-Ph 


609 


APCI 


63 


d1.2 


Me 


3-pyridyl 


phenyl 


508 


PB 


64 


d1 


Me 


3-phenyl 


3-pyridyl 


508 


PB 


65 


dl 


Me 


2-^ulr>oltnyl 


phenyl 


594 


PB 


66 


d2 


Me 


2-quincrffnyl 


phenyl 


594 


PB 


67 


d1 


Me 


2-pyridyl 


phenyl 


506 


PB 


66 


d2 


Me 


2-pyridyl 


phenyl 


506 


PB 


69 


d1,2 


Me 


2-pyridyl 


3-F-4-Cl-Ph 


559,561 


APCI 


70 


d1 


Me 


2-pyridyl 


3-Ckhtophene 


547,549 


APCI 


71 


d1 


Me 


2-pyridyl 


3-CFrPh 


575 


PB 


72 


*\2 


Me 


2/Kfl-F-Ph 


3,4-<fl-F-Ph 


579 


APCI 


73 


d1,2 


Me 


2,4-dl-F-Ph 


2-pyridyl 


544 


PB 


74 


d1 


Me 


4-tWazoiyl 


phenyl 


. 513 


APCI 


75 


d2 


Me 


4-thiazolyl 


phenyl 


513 


PB 
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76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 



d1 Me 

d1 Et 

d1,2 Et 

d1 Et 

d1,2 Et 

d1 Et 

d2 Et' 

d1 Et 

d2 Et 

d1 Et 



d2 
dl 
d2 
01 



Et 
Et 
Et 
Et 



d2 Et 
d1 Et 



d1 

d2 



Et 

Et 



d1 Et 

d2 Et 

d1 Et 

d2 Et 



d1 Et 

99 d2 Et 

100 d1 Et 

101 d2 Et 

102 d1 Et 

103 d2 Et 

104 d1 Et 

105 d2 Et 

106 d1.2 Et 

107 d1.2 Et 

108 A\2 QFjCHj phenyl 

109 d1 CF3CH2 phenyl 

110 d1 CF 3 CH 2 phenyl 

111 d2 CF a CH 2 phenyl 



5-thiazolyl 
2-pyridyl 
phenyl 
phenyl 
phenyl 
2.4-dl-F-Ph 
2.4-dJ-F-Ph 
2,4-di-F-Ph 
2.4-di-F-Ph 
2,4-dl-F-Ph 
2.4-dl-F-Ph 
2-pyrtdyl 
2-pyHdyl 
4-CFj-Ph 
4-CFj-Ph 
4-CF r Ph 
4-CFrPh 
4-CFyPh 
4-CHrPh 
4-CHj-Ph 
4-CI-Ph 
4-CI-Ph 
4-O-Ph 
4-CI-Ph 
4-O-Ph 
4-OPh 
4-F-Ph 
4-F-Ph 
4-F-Ph 
4-F-Ph 
4-Me-Ph 
4-Me-Ph 



-112- 

phenyl 

phenyl 

4-thiazolyl 

3.5-di-CFrPh 

3,4-di-F-Ph 

2,4-di-F-Ph 

2,4-di-F-Ph 

2-CFrPh 

2- CFrPh 
3.4-di-F-Ph 
3,4-di-F.Ph 
3,4-dl-F-Ph 
3,4-di-F-Ph 
2,4-di-F-Ph 
2.4-dl-F-Ph 

3- CI-Ph 

4- OPh 
4-CI-Ph 
3-CI-Ph 
3-CI-Ph 
3,4-di-F-Ph 
3.4-di-F-Ph 
3-5-dWCl-Ph 
3-5-di-CHPh 
3-CI-Ph 
3-CI-Ph 
3.4-dHF^h 
3.4-dnF.Ph 

3- CI-Ph 
3^M»h 

2- CFrPh 

3.4- dl-F-Ph 

4- th)azolyl 

3- CFrPh 

3.5- di-CI-Ph 
3.5-dl-CI-Ph 



513 
521 
541 
656 
556 
593 



625 
625 



593 

607 

607 

625 

625 

623 

623 

623 

568 



590 

590 

622 

622 

569 

569 

574 

574 

572 

572 

602 

570 



642.3 

643 

644 



PB 

PB 

APCI 

PB 

PB 

APCI 

APCI 

APCI 

APCI 

APCI 

APCI 

PB 

PB 

APCI 

APCI 

APCI 

APCI 

APCI 

APCI 

APCI 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

APCI 

APCI 

APCI 

APCI 

APCI 

APCI 

APCI 

APCI 
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112 


d1 


CFsCna phenyl 




610.2 


APCI 


113 


d2 


CF3CH2 phenyl 


n A_#4i.Cjph 


6102 


APCI 


114 


d1 


CFjCrfe phenyl 


3,D-<ji-Crrn 


643 


APCI 


115 


d2 


CF3CH2 phenyl 




C.AA 


APCI 


116 


d1 


CF3CH2 phenyl 


3-Cr3-Pn 




APCI 


117 


d1 


CF 3 CH2 phenyl 


3,4-di-F-Pn 




ArVyl 


11B 


d2 


CF 3 CH2 phenyl 


3 f 4-di-F-Ph 


biu.z 




119 


d1,2 


CF3CH2 phenyl 


4-thiazotyl 


595 


Atari 
APCI 


120 


d1,2 


CF3CH2 2,4-dt-Cl-Ph 


2-pyridyl 


D4«5 


nTUI 


121 


d1,2 


CF3CH2 2,4-dhCI-Ph 


4-thtazoiyi 


Mb 


Anri 


122 


d1 


CF3CH2 2,4-F-Ph 


2-Cr 3 -Pn 


A7Q 


APCI 


123 


d2 


CF3CH2 2,4-F-Ph 


2-CFjrFh 


0/9 


APPJ 


124 


d1 


CF3CH2 2,4-F-Ph 


3,4-dhF-rh 


o47 


ArCI 


125 


d2 


CFaCHj 2.4-F-Ph 


3.4-dl-F-Ph 


647 


APCI 


126 


d1,2 


CF 3 CH 2 2,4-F-Ph 


4-thtazoiyl 


617 


PB 


127 


d1 


CF3CH2 2-pyridyl 


2,4-dhCf-Pn 




A DC I 


128 


d2 


CFjCHi 2-pyridyl 


2,4-cti-CWPh 


o43 


ADTI 

APCI 


129 


d1 


CF3CH2 2-pyridyl 


_ A _1» W ««Vl 

2,4-di-F-Ph 


61 1 


Pd 


130 


d2 


CF3CH2 2-pyridyl 


2,4-di-F-Ph 


en 


DO 

Po 


131 


d1 


CF3CH2 2-pyridyl 


2-CF3-4-r-Ph 


661 


APCI 


132 


d1 


CF3CH2 2-pyridyl 


2-CFrPh 




DC 

Po 


133 


d2 


/S|J 0% * _I_ -1 

CF 5 CH2 2-pyridyl 


2-cp3-Pn 




PR 


134 


dl 


CF 3 CH2 2-pyndyi 


a AJLC Oh 


fin 

Oil 


PR 


135 


A 0 } 


CF3UM2 2-pynoyi 




611 
0 i 1 


PB 


136 


' A4 


LrTsUnj 4-pynayi 






APCI 


137 


A4 


Cr 3 cnj z-pynoyi 


rriph 


609 


PB 


139 


AA 
Ql 


i**r 3 wn2 fc-pynoyi 




615 617 


APCI 


139 


dl.2 


CFjCHj 2-pyrtdyl 


3-F-4-CI-Ph 


627,629 


APCI 


140 


d1 


CF 3 CH, 2-pyridyl 


3-OCFrPh 


659 


APCI 


141 


d1 


CF,CH, 2-pyridyl 


4-O-Ph 


609 


PB 


142 


d2 


CF S CH, 2-pyridyl 


4-O-Ph 


609 


PB 


143 


d1,2 


CFjCH, 3-pyrtdyl 


2.441-F-Ph 


612 


APCI 


144 


dU 


CP 9 CK2 3-pyridyl 


2-CFa-Ph 


644 


APCI 


145 


d1.2 


. CF S CH2 3-pyrtdyl . 


4-CI-Ph 


610 


APCI 


146 


d1 


CF 3 CHa 4-CHrPh 


3-Ct-Pti 


622 


APCI 


147 


d2 


CFsCHj 4-CHrPh 


3-CI-Ph 


622 


APCI 
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148 


d1 


CF 3 CH 2 4-CI-Ph 


3,4-di-F-Ph 


644 


PB 


149 


d2 


CF 3 CH 2 4-CI-Ph 


3,4-di-F-Ph 


644 


PB 


150 


d1 


CF 9 CH 2 4-OPh 


3,5-di-CI-Ph 


675 


PB 


1S1 


d2 


CF 3 CH 2 4-CI-Ph 


3.5-di-CI-Ph 


675 


PB 


152 


d2 


CF 3 CH 2 4-Ci-Ph 


3-CI-Ph 


642 


PB 


153 


d1 


CFjCHj 4-CI-Ph 


3-a-Ph 


642 


PB 


154 


d1 


CFjCHi 4-F-Ph 


3,4-di-F-Ph 


628 


PB 


155 


d2 


CFaCHj 4-F-Ph 


3,4-di-F-Ph 


628 


PB 


156 


d1 


CFjCHi 4-F-Ph 


3-CI-Ph 


626 


PB 


157 


d2 


CF 9 CH 2 4-F-Ph 


3-O-Ph 


626 


PB 


158 


d1.2 


CF^CHj 4-Me-Ph 


2-CFj-Ph 


656 


APCI 


159 


d1,2 


CF,CH, 4-Me-Ph 


3,4-dM r -Ph 


624 


APCI 



Note: in the above table, the isomer designation refers to the stereochemistry at the 
C-3 position (Indicated by the — in the structure) of the pyrazatona-piperidine group; 
d1 and d2 refer to isomers that were chromatographlcaily separated; d1,2 refers to a 
mixture of Isomers. Abbreviations used in the table above are: Ph is phenyl; PB is 
5 particle bombardment; and APCI is atmospheric pressure chemical ionization. The 
following are NMR data for the compounds of the above table as indicated. 
Example 37: *H NMR (400 MHz, d4-MeOH): d 7.2 (m. 5H). 5.2 (t, 1H). 4.6 (m, 3H), 
3.8 (d, 2H). 3.1 (d. 1H), 3.0 (s, 3H), 2.6 (dd, 2H), 1.6 (s, 6H). 
Examples 67 & 68: 1 H NMR (300 MHz, d4-MeOH): d 8.85 (s, 1H), 8.6 (t, 1H). 8.1 (d. 
10 1H), 8.0 (t, 1H), 7.35 (s, 5H), 5.15 (s, 1H). 4.8 (bs, 3H). 3.85 (m,2H), 3.65 (m.2H), 
3.2 (s, 3H). 2.76 (m. 2H). 1.65 (s, BH). 

Example 128: 'H NMR (400 MHz, d4-MeOH):d 6.6 (s, 1H), 8.6 (s, 1H), 6.5 (t. 1H), 
7.96 (t. 1H). 7.9 (d, 1H). 7.45 (d, 1H), 7.33 (d. 1H), S2. (a, 1H). 4.6 (s, 3H), 4.4 (m, 
1H). 4.2 (m. 2H), 3.8 (m, 4H), 3.5 (m), 3.2 (m. 2H), 2.8 (dd, 2H), 1.6 (s. 6H). 

15 Examples 129 & 130: 'H NMR (400 MHz, d4-MeOH): d 8.76 (s. 1H). 8.50 (t. 1H). 
7.92 (dUH), 7.43 (q. 1H). 6.90 (t. 1H). 5^0 (m. 1H). 4.90 (m). 4.30 (m. 1H), 4.20 (m. 
1H). 3.7 - 3.4 (m), 3.30 (s. 2H). 3.20 (m, 1H), 2.80 (dd. 2H). 1.60 (s, 6H). 
Example 137: NMR (300 MHz, d4-MeOH): d 8.7 (1, 1H), 8.45 (t, 1 H), 7.9 a 2 
H), 7.25 (m, 4 H), 5.2 (m, 1 H), 4.95 (d, 1 H). 4.6 (s, 2H). 4.3 (m. 1 H), 3.8 (t. 2H). 3.5 

20 {dd.2H),2.8(m.1H).2.B(dd,2H).1.6(s,6H). 
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Example 138: 1 H NMR (400 MHz. d4-MeOH): d 8.8 (dd, 1H), 8.6 (3, 1H), 8.5 (t, 1H), 
7.95.(1, 1H), 7.9 (s, 1H), 7.3 (s. 1H). 7.0 (s, 1H), 5.2 (s. 1H), 4.85 (s, 3H). 4.4 (m, 
1H), 4.18 (m, 1H). 3.8 (m, 2H). 3.5 (dd. 2H), 3.2 (d, 2H), 2.8 (dd, 2H). 1.6 (s, 6H). 
Examples 141 & 142. 1 H NMR (300 MHz, d4-MeOH): d 8.75 (m. 1 H). 8.5 (m. 1 H). 
7.9 (m, 2 H). 7.3 (s, 2 H). 5.2 (m, 1 H), 4.65 (m. 1 H), 4.55 (s. 2 H), 4.35 (m, 1 H), 
4.20 (m, 1 H), 3.8 (t. 1 H), 3.5 (dd, 2 H), 3.15 (d, 1 H), 2.8 (dd, 2 H). 1 .6 (s. 2 H). 

Examples 160- 179 
Examples 160 to 179 shown in the table below were prepared according to 
the scheme illustrated below by coupling the appropriately substituted pyrazalone- 
piperidine (I) (In the scheme) with the (D)-Trp derivative (III) (see Example 2C) in an 
analogous manner to the procedures described in Examples 3E and 3F. 




♦ HO. 




15 




Ex. # Isomer R 2 



R'= -CH7-A 1 



MS 



MS Method 



160 d1 Me 

161 d1,2 Me 

162 d1 Me 

163 d2 Me 



4-CFrPh 
4-CFj-Ph 
4-F-Ph 
4-F-Ph 



584 
584 
533 
533 



APCI 
APCI 
PB 
PB 
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164 d1 Me 4-Ph-Ph 591 APCI 

165 d1.2 Et 2,4-dl-CI-Ph 597 APCI 

166 d1.2 Et 2,4-F-Ph .566 APCI 

167 d1 Et 4-CF r Ph 598 APCI 

168 d1.2 Et 4-CF r Ph 598 APCI 

169 d1 Et 4-CI-Ph 563 PB 

170 d2 Et 4-CI-Ph 563 PB 

171 61,2 Et 4-F-Ph 547 APC) 

172 d1,2 Et 4-Me-Ph 543 APCI 

173 d15 CFjCH, 2,4-dl-CI-Ph 651.5 APCI 

174 d1,2 CF3CH2 2.4-di-F-Ph 620 APCI 
176 dl CF 3 CHa 4-CW>h 617 PB 

176 d2 CFjCHj 4-CJ-Ph 617 PB 

177 d1 CF 3 CH2 4-F-Ph 601 APCI 

178 d2 CFsCHj 4-F-Ph 601 APCI 

179 d1.2 CFaCHa 4-Me-Ph 597 APCI 

Note: in the above table, the isomer designation refers to the stereochemistry 

at the C-3 position (indicated by the *** in the structure) of the pyrazalone- 

ptperidme group; d1 and d2 refer to isomers that were chromatographlcalty 

separated; d1,2 refers to a mixture of isomers. 
5 Examples 180 -183 

Examples 180 to 183 shown in the table below were prepared according to 
the scheme illustrated below by coupling the appropriately substituted pyrazalone- 
piperidine I with the acid intermediate IV in an analogous manner to the procedures 
described in Examples 3E and 3F. 




♦ HO. 



10 




<i) 

The add intermediate (IV) was prepared by treating an amino acid with the product 
from Example 5D using the established procedure described in Example 5F. 
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Ex.# Isomer R 2 R^-CHrA 1 Ar MS Method 

160 d1 f 2 Me Phenyl (CH^Ph 504 PB 

181 d1,2 Me Phenyl SCHjPh 559 PB 

182 d1 Me Phenyl 2-Naphthalenyl 527 APCI 

1B3 d1,2 Me Phenyl CH g O-(4-F-Ph) 524 PB 
Note: in the above table, the isomer designation refers to the stereochemistry at the 

C-3 position (Indicated by the *** in the structure) of the pyrazalone-piperidrne group; 

5 d1 and d2 refer to isomers that were chromatographteaRy separated; d1 ,2 refers to a 

mixture of isomers. 
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CLAIMS 

1 . A compound of the formula . 



O X< 
R' II # I 

i i \. 



R 2 N 



R 4 0 



(1) 

5 the racemie-dlastereomeric mixtures and optical isomers of said compounds and the 
pharmaceuticalry-acceptablB salts and prodrugs thereof, 
wherein 
• isOoM; 

n and w are each In depend entry 0. 1 or 2; 
10 provided that w and n cannot both be Oat the same time; 
Y is oxygen or suffur; 

R 1 Is hydrogen, ^N,^CH 1 ),N(X < ^(0)X 6 .-(CH 2 ) ( ,N(X e )C(0)(CH2)rA , , 
-<CH J ) q N(X 8 )SO J <CH 2 )rA\ ^CH 2 ) q N(X e )SO I X 6 1 ■{CH ^ ),N(X•)C(C>)N{X e )(CH2)rA , , 
-<CH2) q N(X 8 )C<0)N(X 6 )(X\ -(CH 2 ) q C(0)N(X 8 )(X e ). ^OH 2 ) q C(0)N(X e )(CH 2 )rA\ 
15 -(CH^OjOX 6 . -(CH2)„qO)0(CH2)rA 1 . -<CH 2 ),OX e . ^CHJqOCfOJX 8 . 

KCH^O^tCHjJrA 1 , -(CHa^OCtOJNfX^XCH^rA 1 . -<CH 2 ) q OC(0)N(X B )(X 6 ). 
-(CH^OX', .(CHj^CfOXCHjJrA 1 , -{CHjJqNP^CCOOX 8 , 
^CHjJ^KX^SOjNPOPC 9 ). -(CH^SlOaX 8 . -{CH^PWCHjJrA 1 . 
-<C r C, 0 )alkyl. -(CH^A 1 . -{CH^CVC^cyetoalkvl. -(CHjVYMCrC^alkyl. 
20 -(CH^-YMCHaJrA 1 orKCH^-YMCHaMCj-Cr^OBlkyl; 

where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 
substituted with (C,-C 4 )alkyl. hydroxyl, (C-CJelkaxy, carboxyi, -CONH2, 
-S(OUCi-Ce)alkyl, -CO^CrC^alkyt ester, 1H-tetrazoi-5-yl or 1, 2 or 3 fluoro; 
Y 1 is O, S(0) B , -CtONX 6 .. -CH=CH-. -C=C. -N(^)C(OK -qOjNX 6 -. 
25 -C<0)CK-OC(0)N<X^or-OC(0)-; 
qlsO, 1,2,3or4; 
tbO. 1,2or3; 
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said (CH 2 ) q group and (CH 2 ) t group may each be optionally substituted with 
hydroxyl, (Ci-C<)alkoxy, carboxyl, -CONH 2 , -SCOWCt-CaJalkyl, 
-C02(CrC 4 )alkyl ester, 1H4etrazol-5-yl, 1, 2 or 3 fluoro, or 1 or 2 (C r 
- C 4 )a!kyt; 

5 R 2 is hydrogen, (C^eJalkyl. -(Co-CjJalkyKCrCycycloattcyl, HC-C^alky^ 1 or A 1 ; 

where the alkyi groups and the cydoalkyt groups in the definition of R 2 are 
optionally substituted with hydroxy!, -CfOJOX 8 , -CfOJNpC^fX 6 ), -NfX^X 6 ), 
-S(OWC,-Ce)alkyl, -C(0)A 1 , -CfOXX 6 ), CF 3l CN or 1 f 2 or 3 halogen; 
R 3 is A 1 , (C,-C 10 )alkyl, ^Ci^C 6 )alky»*\ •(C-C^alkyKCrCT^cloalkyl. 
10 ^C 1 -C 5 )aBcy|.X 1 .(C 1 -C a )alkyl l -(CVCs)alkyWCMc^6)aikyW\ 1 or 
^^)alkyl-XMc r C a )alky|.(C3^)cyctoalkyt; 

where the alky) groups in the definition of R 3 are optionally substituted with 
-SCOn.tC^Jalkyl, -C(0)OX a , 1, 2, 3, 4 or 5 halogens, or 1, 2 or 3 OX 3 ; 
X 1 is O, S(0) m . -N(X 2 )C(OK -C(0)N(X 2 K -OC(OK -C(0)0, -CX 2 ^ 2 -, 
15 -N(X 2 )C(0)C>. l -OC(0)NpC J )-or^»C-; 

R 4 is hydrogen, (Ci-CyalkyI or (CrC^cydoalkyl, or R 4 is taken together with R 3 and 
the carbon atom to which they are attached and form (Cs-Cjjcydoalkyl, (C5- 
C^cycioalkenyi, a partially saturated or fully saturated 4- to 6-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 
20 sulfur and nitrogen, or is a tricyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated 
or fully saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
X 4 is hydrogen or (d-Ce)alkyl or X 4 is taken together with R 4 and the nitrogen atom 
25 to which X 4 Is attached and the carbon atom to which R 4 is attached and form a five 
to seven membered ring; 



R 6 isabondoris {CH ** (CH *> 



where a and b are independently 0. 1, 2 or 3; 

X 9 and X s8 are each independently selected from the group consisting of 
30 hydrogen, trifluoromethyl, A 1 and optionally substituted (Cj-CeJalkyl; 
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the optionally substituted (C r C 6 )alkyl in the definition of X 5 and X* is 
optionally substituted with a substrtuent selected from the group 
consisting of A\ OX 2 , ^(OUd-CsJalkyl, -C<0)OX 2 , (Cr 
CrJcycloalkyl. -N(X 2 )(X 2 ) and -C<0)N{X 2 KX 2 ); 
5 or the carbon bearing X 5 or X 53 forms one or two alkylene bridges with the 

nitrogen atom bearing R 7 and R fl wherein each alkylene bridge contains 1 to 
5 carbon atoms, provided that when one alkylene bridge is formed then X 5 or 
X* but not both may be on the carbon atom and R 7 or R* but not both may 
be on the nitrogen atom and further provided that when two alkylene bridges 
0 are formed then X 5 and X Ba cannot be on the carbon atom and R r and R e 

cannot be on the nitrogen atom; 

or X 5 Is taken together with X 5- and the carbon atom to which they are 
attached and form a partially saturated or fully saturated 3- to 7-membered 
ring, or a partially saturated or fuOy saturated 4- to 8-membered ring having 1 
15 to 4 heteroatoms independently selected from the group consisting of 

oxygen, sulfur and nitrogen; 

or X 5 is taken together with X 54 and the carbon atom to which they are 
attached and form a bicycfic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 

20 independently selected from the group consisting of nitrogen, sulfur and 

oxygen, fused to a partially saturated, fully saturated or fully unsaturated 6- or 
6-membered ring, optionally having 1 to 4 heteroatoms independently 
selected from the group consisting of nitrogen, sulfur end oxygen; 
Z 1 Is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is not 

26 N-tforO; 

R 7 and R a are independently hydrogen or optionally substituted (d-C*)alkyl; 

where the optionally substituted (C,-Ce)alkyi in the definition of R 7 and R e is 
optionally independently substituted with A 1 , -C(0)tWCi-C6)alkyl. 
-StOWCi-Cflfeikyt. 1 to 5 halogens, 1 to 3 hydroxy, 1 to 3 -O-CPHd- 

30 Cio)a»cyl or 1 to 3 (C-CeJaikoxy; or 

R 7 and R a can be taken together to form KCH^MCHiV; 
where L is C(X 2 )(X 2 ), S(0) m or N(X 2 ); 
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A* for each occurrence is independently (CrO r )cycloalkenyf, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to B-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sutfur and nitrogen, a bicyclic ring system consisting of a partially saturated, 
5 fully unsaturated or fully saturated 5- or 6-membered ring, optionally having 1 to 4 
heteroatoms independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 6- 
membered ring, optionally having 1 to 4 heteroatoms independently selected from 
the group consisting of nitrogen, sulfur and oxygen; 
10 A 1 , for each occurrence is independently optionally substituted. In one or 

optionally both rings If A 1 is a bicyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
consisting of F, CI. Br, I. OCF,. OCF 2 H. CF 3 , CH* OCH 3 , -OX 6 . 
-CfONfX^pc 6 ), -C(0)OX*. oxo. (Ci-CeJalkyl. nitro, cyano, benzyl, 
15 -SfCtymfCt-CalaUcyl, IH-tetrazol-5-yl, phenyl, phenoxy. phenyiaOcyloxy, 

halophenyl, methylenedloxy, -NP^kA -NtXty^OXX?), -SCbNQ^CX 6 ), 
-NpC^SOrphenyl, -NfX^SOjX 6 , -CONX ! V 2 . -SOaNX^X 12 -NX^OaX 12 , 
^CONX 11 X 12 , -NX^O^'X 12 , -NX^OJX 12 , imidazole thiazolyi and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedloxy 
20 then it can only be substituted with one methytenedioxy; 

where X 11 is hydrogen or optionally substituted (Ci-C^lkyf; 

the optionally substituted (d-CaJalkyI defined for X" is 
optionally independently substituted with phenyl, phenoxy, <C r 
Ce)aUcoxycart>onyt, -SfOJJd-CeJalkyI, 1 to 5 halogens, 1 to 3 
25 hydroxy, 1 to 3 (C^oJaJkanoytoxy or 1 to 3 (CfCe)aficoxy; 

. X 12 is hydrogen, (Ct-CiJalkyJ, phenyl, thiazolyi, imidazolyl, furyl or 
thienyl. provided that when X 12 is not hydrogen. X 12 is optionally 
substituted with one to three substituents independently selected from 
the group consisting of CI, F, CH* OCH 3 , OCF 3 and CF 3 ; 
30 or X 1 1 and X 12 are taken together to form -(CH^L^CH^r; 

where L 1 is C(X 2 )(X 2 ) t O, SfO),,, or N(X 2 ); 
r tor each occurrence is Independently 1, 2 or 3; 
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X J for each occurrence is independently hydrogen, optionally substituted (C,- 
Oalkyl, or optionally substituted (Ca-C^eycloallcyl, where the optionally substituted 
(C-C8)alkyl and optionaUy substituted (CrCvJcydoalkyt m the definition of X 2 are 
optionally, independently, substituted with -SfOWCrCdakyl, -CPJOX*. 1 to 5 
5 halogens or 1-3 OX 8 ; 

X 3 for each occurrence Is independently hydrogen or (d-CeJalkyt; 

X* Is independently hydrogen, optionally substituted (C^alkyi. (CrC fl )halogenated 

alkyl. optionally substituted (CrCrJcydoalkyl. (CrCrhhalogenatedcydoalkyl. where 

optionally substituted (C,-C 6 )alky) and optionally substituted (Cj-CrJcycioalkyl in the 
10 definition of X 4 is optionally independently substituted by 1 or 2 (d-C^alkyl, 

hydroxyl, <C,-C 4 )alkoxy, carboxyl. CONH,. -StOWCrCrfalkyl. cartooxylBte (C,- 

C 4 )alkyl ester, or 1 H-tetrazol-5-yl: or 

whan there are two X* groups on one atom and both X* are independently (C,- 
C„)alkyl. the two (C,-C,)alkyl groups may be optionally Joined and. together with the 
15 atom to which the two X 8 groups are attached, form a 4- to 9- membered ring 
optionally having oxygen, sulfur or MX T ; 

X 7 Is hydrogen or (Cr-C^alkyl optionally substituted with hydroxyl; and 
m for each occurrence is Independently 0. 1 or 2; 
with the proviso that 

20 X 6 and X« cannot be hydrogen when it is attached to C(0) or SO, In the form 
C(0)X*. C(0)X«. SOaX 8 or SOp( t2 ; and 

when R 6 is a bond Ihen L is N(X l ) end each r in the definition -{CHjJrMCHiV- is 
independently 2 or 3. 

2. A compound according to claim 1 wherein 

25 X* is hydrogen: 

R* Is hydrogen or methyl; 
R 7 is hydrogen or (C,-C,)alkyl; 

R 8 is hydrogen or (C,-Cj)alkyl optionally substituted with one or two hydroxyl groups; 



.X* 



i V 5 

R s fe (CHj)« < CH *>>» where Z 1 tea bond and a is 0 or 1; 
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X s and X 5 * are each independently hydrogen, trifluoromethyl, phenyl, or optionally 

substituted (C r C 6 )alkyl; 

where the optionally substituted (C 1 -C 6 )alkyl is optionally substituted with 
OX 2 , imidazolyl, phenyl, mdoiyl, p- hydroxy phenyl, (Cs-C 7 )cydoaikyl. 
5 -SfOUd-CeJalkyl, -N(X 2 )(X 2 ) 0 r ^<0)N(X 2 )(X*); 

or X s and R 7 are taken together to form a (C^-CJalkylene bridge. 

3. A compound according to claim 2 wherein b is 0; X s and X 58 are each 
independently hydrogen, (Ct-C^alkyl or hydroxy{C,-C 3 )alkyl; 

R 3 is selected from the group consisting of 1-indoryl-CH r , 2-lndolyl-CHr, 3-indotyt- 
10 CH r , 1-rtapWhy^CH r( 2-naphthyl-CrV, l-benzimidaiolyl-CHr. 2-benzimldazolyl- 
CHr, phenyKC 1 ^ 4 )aIkyl-, 2^0^(0^4)3!^, S-pyridyKC^alky*-, 4-pyridyi- 
(CrGJakyh phenyW;HrS-CH r , thienyHC^alkyl-, phenyKCo-CaJalkyKW^r. 
phenyl-CrVO-phenyl-CHr and 3-beruotWenyl-CrV; 

where the aryl portion(s) of the groups defined for R 3 are optionally 
15 substituted with one to three substituents, each substRuent being 

independently selected from the group consisting of methyienedioxy, F, CI, 
CH S . OCH3, OCF3. OCF 2 H and CF a . 

4. A compound according to claim 3 wherein 
R 4 is hydrogen; 

20 a is 0; 
n 1st or 2; 
wisOorl; 

X 5 and X s * are each independently, hydrogen, methyl or hydroxymethyl, provided 
that when X 8 is hydrogen then X 5 " is not hydrogen; 
25 R 7 and R e are each hydrogen; and 

R 3 Is pherryKCrVO-CHr. phenyKaVS-CHr, l-naphthyf-CHj-, 2-naphthyJ-CHr, 
phenyKCHjJr or 3-tndolyl-CHr; 

where the aryl portion of the groups defined for R 3 Is optionally substituted 
with one to three substituents, each substituent being independently selected 
30 from the group consisting of ftuoro, chloro, methyl, OCH 3 , OCF 2 H. OCF, and 

CF 3 . 

5. A compound according to claim 4 wherein 
R 1 is ACHfcA*. -(CH^CrC^cycloalkyl or (CrC 10 )allcyl; 
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where A 1 in the definition of R 1 is optionally substituted with one to three 
substituents, each substituent being independently selected from the group 
consisting of fluoro, chloro, methyl, OCH 3 , OCF 2 H, OCF 3 and CF 3 ; 
the cycioalkyl and alky! groups in the definition of R 1 are optionally substituted 
5 with (Ct-C 4 )alkyl. hydroxyl, (C r C«)alkoxy, caxboxyl, CONH* 

-SpUd-CeJalkyl, -CCMCrC^alkyl ester, 1H-tetrazo)-5-yl or 1 to 3 fluoro; 

YisO; 

R 2 is hydrogen. -(Co-C3)alkyKC3-C a )cyctoalkyl. Phenyl or (CrC B )alkyl where the (C,- 
Ce)alkyl group Is optionally substituted with hydroxyl. -CF 3 or 1 to 3 halogen, 
f 0 6. A compound according to claim 5 wherein w Is 0 and n Is 1. 

7. A compound according to claim 5 wherein e Is 0; n and w are each 1; 

R'is^CHjJrA 1 ; 

where A 1 in the definition of R 1 is phenyl, thienyl, thlazolyl, pyridyl or 
pyrimldyl which Is optionally substituted with one to three eubstituente, 
1 5 each substituent being Independently selected from the group 

consisting of F t a. Me, OMe, CF 3 , OCF 3 and OCF 2 H; 
tis0,1or2; 

and R 3 is phenyl-CHrO-CHr, phenyHCHafcr or 3-indolyl-CHr, where the aryl 
portion is optionally substituted with one to three substftuents, each substituent being 
20 independently selected from the group consisting of F, CI, Me. OMe. CF 3l OCF 3 and 
OCF 2 H. 

8. A compound according to claim 7 wherein X 5 and X to are each 
methyl; R 1 is -CHrfhenyl. -CH^fluoio-phenyl, -CHrPyrtdyl or -CH r thiazolyl and 
R 2 is hydrogen, methyl, ethyl, t-butyl or -CHaCF* 
25 9. A compound according to claim B wherein R 1 Is -CHj-phenyl and R 3 Is 

phenyKCH^. 

10. The diastereomeric mixture of a compound according to claim 9 
where said compound Is 2-aminc^HH3a-(R,SH>en^ 
hexahydro-pyrazoto[4,3<)pyridto^ 
30 11. The compound according to claim 10 where the compound Is 2- 

aminc^H3a-(R>-benzyl-2-m^^ 
c)pyridine-5^rbonyl)^pheny^ 



Printed from Mimosa 10/14/1997 14:13:15 page -126- 



WO 97/24369 



PCT/IB96/01153 



-125- 

12. The compound according to claim 10 where the compound is 2* 
amino-hHM3a-(S)-berayl-2-m^ 
c]pyrio1r^5^rbonyl>4-phenyh(RH)utylHsobutyramide. 

13. A compound according to claim 8 wherein R 1 is -CHrphenyl or -CHr 
5 4-fluoro-phenyl and R 3 is 3-indolyfcCHr. 

14. The diastsreomeric mixture of a compound according to claim 13 
where said compound is 2-amino-N42-(3a-<R,S)-benzyW-methy^3-oxo-2 t 3 l 3a l 4 l 6 l 7. 
hexahydro-pyrac!o^4,3<]pyridJn^ 

Isobutyramide. 

10 15. The compound according to daim 14 where the compound is 2- 

amiru>-^2K3a-<R)-berizyl-2-methy^^ 

c]pyridirv5-ylM -<RH 1 KWndol-3-ylmethyl)-2-oxo-ethy isobutyramide. 

16. The compound according to claim 14 where the compound Is 2- 
amlno^42^3a^S)-benzyh2-methyl^xc^ 

1 5 c]pyrkfin-5-yt)-1 -(RM1 H^no^3-ytmethyl}-2K>x> 

17. The diastereomeric mixture of a compound according to claim 13 
where said compound is 2^mino-N^-(3a^R t S>^enz^ 
hexahyo^pyra2otoH,3-c]pyrWln^^ 

isobutyramide. 

20 18. The compound according to daim 17 where the compound is 2* 

amino4H2-(3a^)-benzyW«ethyW-cx^ 
clpyridirvS^M^M1HHndol-3-ylme^ 

19. The compound according to claim 17 where the compound is 2- 
amlnc^42^3a^S)-benzy^2-etty^ 

25 c]pyridiiv5-yi)*1^H1H-fndo)-^ 

20. The diastereomertc mixture of a compound according to daim 13 
where said compound is 2-amino-fH2-{3a-(R,SH4^on>-ber^ 
Z3,3aA6/74iexahydro^yrazolol4,3<]py^ 

oxo-elhylHsobutyramide. 
30 21. The compound according to daim 20 where the compound is 2* 

amino-N42K3a^RH4^uorc^nzy1)-2^e^^ 

pyrazolc^4 t 3K:]pyridirv5-yfM^ 
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22. The compound according to claim 20 where the compound is 2- 
amino-N-[2-I3a-<SM4-fluo^ 

pyrazoloI4.3-clpyritf.rv.5^ 

23. A compound according to claim 8 wherein R 1 is -CHrPhentf or 
5 -CHr4-fluoro-phenyl and R 3 is phenyl-CHrO-CHr. 

24. The diastereomeric mixture of a compound according to daim 23 
where said compound is 2-amin>hH2-<3a-<R.S)-benzyl-2^ 
hexahydro-pyrazolol4,3-clpy^^ 

Isobutyramide. 

10 25. The compound according to daim 24 where the compound is 2- 

amirK>hH2-<3a-<R)-benzyW-me^ 
cfeyridiiv-o-ylH^RJ-terayloxym^^ 

26. The compound according to daim 25 where the compound Is 2- 

amino-N-P^R)*e«y«^ 

,5 c ]pyridi,H5-ylH-(R>^n^^ 

27. The compound according to claim 24 where 1he compound is 2- •■ 

amino-NW3aKSH>enzy|.2-memy^^^ 
c]pyridirv5-ylVHR>-beray1o><ymi^W^ 

28 The diastereomeric mixture of a compound according to daim 23 
20 where eaid compound Is 2 .aNn«^-l2-(3MR.S)^rByl-2-eth y l^xc-2.3.3a.4.6> 
hexahydro*yrardot4>c]pyridin^^ 

isobutyramide. . , 0 

29. The compound according to daim 28 where the compound is 2- 

25 clpyridirvB-ytJ-l-^J-benzyloxymrthyVS-ox^thylHsobutyrafnide. 

30. The compound according to daim 28 where the compound « 2- 

amiiw^^3a.(S>-benzyl-2.««^ 
clpyri*rv^l)-HR>^nzyloxymethyl-2-oxo^ylJ^ 

31 The diastereomeric mixture of a compound according to daim 23 
30 where said compound Is 2-amlno-tMH3MR.S)-benry^xc-2^.2-tr^ 
ethy1>.2A3aA67*axah^^ 
oxo-e*ylHsotorty ra,n,,le - 
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32. The compound according to claim 31 where the compound is 2- 
amiru>-N-{2^3a^R)-be!tty^3^^ 
pyrazoloH.3^]pyridir>-5-yl}-HR)-berizyloxymeth^^^ 

33. The compound according to claim 31 where the compound is 2- 
5 amira>-N42-[3a^S)^nzyl-3^xo-2^^ 

pyrarolo[4,3*:lpyridrv5-ylH^R)^r^ 

34. The diastereomeric mixture of a compound according to claim 23 
where said compound is 2-3mirio-N^1-<R)-benzyloxyme%^ 
benzyl^^ethyW-oxo-a.S^^ 

10 ethylHsobutyramide. 

35. The compound according to claim 34 where the compound is 2- 
'* amrrK>-^HR}^enzytoxymett 

2,3,3a.4,6 J^exahydro-pyrazoloJ4 t 3<}pyridin-5-ylJ-2-oxo-^^ 

36. The compound according to claim 34 where the compound is 2- 
1 5 amTO44K1KRH>enxyloxynram^ 

2A3aA67^exahyo>o-pyr8zolo{4 > 3<]pyn^ 

37. The diastereomeric mixture of a compound according to claim 23 
where said compound is 2-aminc-N^-(3a-(R 1 S)-benzyl-24ert-butyW^xo. 
2.3,3a,4 r 6/T-hexahycYc^yrazc^ 

20 ethyO-isobutyramide. 

38. The compound according to claim 37 where the compound is 2- 
amino^^^3a-(R)-berizyf-24ert4ni^ 

c]pyridin-5-yl)-1 -<R)-be n^toxymemyi-2K)xo-eUiyiHsobutyramide . 

39. The compound according to claim 37 where the compound is 2* 
25 amirK>^^-(3a-(S)-benzyW-tert-b 

c)pyndtTv5-yl}-1 -(R^nzytoocymethy^-^ 

40. A compound according to claim 5 wherein els 1;nls 1; wis 1; 
RMs-tCHak-A 1 ; 

where A 1 in the definition of R 1 is phenyl, thienyl, thlazolyl, pyridyl or pyrlmidyl 
30 . which Is optionally substituted with one to three substrtuente, each substituent 
being independently selected from the group consisting of F, a, Me, OMe, 
CF*,OCF 3 andOCF a H; 
tisO, lorZ- 



Printed from Mimosa 10/14/1997 14:13:15 page -129- 



W0 97/J4M9 PCT/B96(0J3S3 

i 
t 

-12B- 

and R 3 is phenyl-CH 2 -0-CH ri phenyl-(CH 2 ) 3 - or 3-indolyl-CHr, where the aryl 
portion is optionally substituted with one to three substituents, each substituept being 
independently selected from the group consisting of F ( CI, Me, OMe, CF 3 , OCF 3 and 
OCFjH. 

5 41. A compound according to claim 40 wherein X 9 and X 5 * are each 

methyl; R* Is -CHrphenyl, -CHr4-fluoro-phenyl t -CHrpyridyl or -CHrthiazolyl and 
R 2 is hydrogen, methyl, ethyl t-butyl or -CH 2 CF 3 . 

42. The diastereomeric mixture of a compound according to claim 23 
where sad compound Is 2^no-^2-K3a-(R 1 S)-benryl-3-oxo-2,3,3a,4,6,7- 

10 hexahydro^yra2oiot4,3<]pyridin-5-^ 
teobutyramide. 

43. A compound according to claim 42 where the compound Is 2-amino- 

N^3MRH*rizy^^^ 

benzyloxymethyt-2-oxo-«thy0-isobutyramide. 
15 44. A compound according to daim 42 where the compound is 2-amino- 

N^-(3aKS)4>enzyl-3-oxo-^^ 

benzytoxymethyl-2^xo^thylHsobutyramlde. 

46. A method for increasing levels of endogenous growth hormone In a 

human or other animal which comprises administering to such human or animal an 
20 effective amount of a compound of claim 1 . 

46. A pharmaceutical composition useful for Increasing the endogenous 
production or release of growth hormone In a human or other animal which 
comprises an Inert earner and an effective amount of a compound of daim 1. 

47. A pharmaceutical composition useful for Increasing the endogenous 
25 production or release of growth hormone in a human or other animal which 

comprises an inert carrier, an effective amount of a compound of claim 1 and a 
growth hormone secretagogue selected from the group consisting of GHRP-6, 
Hexarelin, GHRP-1, growth hormone releasing factor (GRF), IGF-1, IGF-2 and B* 
HT920 or an analog thereof. 
30 48. A method for treating or preventing osteoporosis which comprises 

administering to a human or other animal in need of such treatment or prevention c 
amount of a compound of claim 1 which Is effective in treating or preventing 
osteoporosis. 
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49. A method for treating or preventing diseases or conditions which may 
be treated or prevented by growth hormone which comprises administering to a 
human or other animal In need of such treatment or prevention an amount of a 
compound of dawn 1 which is effective In promoting release of endogenous growth 

5 hormone. 

50. A method according to claim 49 wherein the disease or condition is 
congestive heart failure, frailty associated with aging or obesity. 

51. A method for accelerating bone fracture repair, attenuating protein 
catabolic response after a major operation, reducing cachexia and protein loss due 

10 to chronic Alness, accelerating wound hearing, or accelerating the recovery of bum 
patients or patients having undergone major surgery, which method comprises 
administering to a mammal in need of such treatment an amount of a compound of 
daim 1 which is effective in promoting release of endogenous growth hormone. 

52. A method for improving muscle strength, mobility, maintenance of skin 
15 thickness, metabolic homeostasis or renal homeostasis, which method comprises 

administering to a human or other animal in need of such treatment an amount of a 
compound of dafm 1 which is effective In promoting release of endogenous growth 
hormone. 

53. A method for the treatment or prevention of osteoporosis which 
20 comprises administering to a human or other animal with osteoporosis a combination 

of a bisphosphonate compound &nd a compound of claim 1 . 

54. A method for the treatment of osteoporosis according to claim 53 
wherein the bisphosphonate compound Is alendronate. 

55. A method for the treatment or prevention of osteoporosis which 
25 comprises administering to a human or other animal with osteoporosis a combination 

of estrogen or Premarin® and a compound of daim 1 and optionally progesterone. 

56. A compound according to daim 2 wherein b is 0; X s and X fia are each 
independently hydrogen, (C^-CaJalkyi or hydroxy(C r C a )a(kyl; 

R 3 is selected from the group consisting of 1-indolyf-CH r , 2nndoiyl-CH r% 3-indofyl- 
30 CHr, 1-naphthyKiHr, 2-naphthykCH r , 1-benzimidazotyl-CHr, 2-benzimidazoiyl- 
CHr. phenyKCVC 4 )allcyK 2-pyridyHC 1 ^ 4 )a«cy»-, 3^iyridyKC 1 -C 4 )dlcyh 4-pyridyl- 
(C,-C 4 >a*yK phenyi-CHrS-CHr, thienyKCrC 4 )a!kyl-, phenyKCVWalkyVO-CHr, 



Printed from Mimosa 10/14/1997 14:13:15 page -131- 



WO 97/14369 



PCT/IB96/01353 



-130- 



phenyl-CHj-O-phenyLCrV, 3-benzothienyl-CH ri thienyl-CHrO-CHr. thiarolyl-CHr 
0-CH r , pyridyl-CH 2 -0-CHr , pyrimidyWHrO-CH r and phenyl-0-CHrCH 2 ; 

where the aryl portlon(s) of the groups defined for R 3 are optionally 
substituted with one to three substituents, each subsffiuent being 
5 independently selected from the group consisting of methyjenedioxy, F, CI, 

CH 3 , OCHg, OCF 3t OCFjH and CF 3 . 

57, A method for the treatment of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of 
calcitonin and a compound of claim 1 . 
10 58. A method to increase IGF-1 levels in a human or other animal 

deficient in IGF-1 which comprises administering to a human or other animal with 
IGF-1 deficiency a compound of claim 1. 

59. A method for the treatment of osteoporosis which comprises 
administering to a human or other animal with osteoporosis a combination of an 

1 5 estrogen agonist or antagonist and a compound of dam 1 . 

60. A method according to daim 59 wherein the estrogen agonist or 
antagonist Is tamoxifen, drolowfene, raloxifene or idoxrfene. 

61 . A compound of the formula 

R 1 



the racemitxliastereomeric mixtures and optica! Isomers of said compounds and the 

pharmaoeutfcalry-acceptable salts thereof, wherein 

eisOorl; 

n and w are each Independently 0, 1 or 2, provided that w and n cannot both be 0 at 
25 the same time; 



R 1 is hydrogen. -CN, HC^NfXWO)/ 6 . .(CH^NO^CCOWCHaJrA 1 , 
-(CH^pC^SO^CH^rA 1 , .(CH^NOC^SCX 6 , .(CHJ^qOJNp^fCHjyrA 1 , 




20 



Printed from Mimosa 10/14/1997 14:13:15 page -132- 



WO 97/24369 PCT/IB96/D1353 

i 

WJpCfOJOX 6 , -(CH^CtOJOfCH^rA 1 , -{CH^X 6 . ^CH^OCfOJX 6 . 

-(CH 2 ),OC(0)(CH 2 VA\ -(CH^OCtONtX^tCH^A 1 . .(CH^^OCtOJN^JCX 6 ), 

-{CH^CfOJX 8 . -{CHJ^JOfCHjJrA 1 . -(CH^NfX^QOpX 8 , 

-(CHJqNlX^SOjNP^tX 6 ), -(CH^O),* 8 , ^CH^OWCHaJrA 1 , 
5 -{^-d^alKyl, -(CH^A 1 , -{CHjV^^Jcycloalkyl. -(CH^-Y^-C^alty. 

^HaVYMCHayrA 1 or-tC^YMCH^KCrOrJcyctoalkyl; 

where the alkyt and cydoalkyl groups in the definition of R 1 are optionally 
substituted with (C-C^atkyt, hydroxy), (d-C^alkoxy, carboxyl, CONH a , 
-S(OWCrC e )alkyl, -CO^d-C^alkyi, 1H4etrazol-5-yi or 1 to 3 fluoro; 
10 Y 1 is O, S(0) m , -CfOJNX 8 , -CH=CH-, -CeO, -N(X*)C(0)-, -CfONX 6 -, 

-C(0)0-, -O^OJNfX 6 )- or -OC<0)-; 
q is 0,1, 2. 3 or 4; 
1is0. 1.2or3; 

said (CHJq group and (CHfeX group may each be optionally substituted with 1 
15 to 3 fluoro, 1 or 2 (Ci-C^ikyl. hydroxy!, (C t -C 4 )aIkoxy , carboxyt, -CONH 2 , 

-S(OUC|^e)alkyl. -CCMd-C^atkyl ester, or 1H-tetra2oK6-yfc 
R 2 Is hydrogen, (CrCe)alkyl, ^Co^JaScyHCrCBjcydoalkyl. -{C^alkyt-A 1 or A 1 ; 
where the aJkyl groups and the cydoalkyl groups in the definition of R* are optionally 
substituted by hydroxy!, -C(0)OX* -ClOJNt^KX 6 ), -N(X°)(X?), -StOUC-CaJalkyl, 
20 -C(0)A 1 ,-C(0)(X e ),CF 3 ,CNor1to3halogen; 

A 1 lor each occurrence Is independently (C r C 7 )cydoalkenyt 1 phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicydic ring system consisting of a partially 
25 saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
30 A 1 for each occurrence is Independently optionally substituted, in one or 

optionally both rings if A 1 is a bicydic ring system, with up to three 
substituents, each substituent Independently selected from the group 
consisting of F. a. Br, I, OCF 3t OCF 2 K CF 3 , CH* OCH 3t -OX 6 , 
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-CfPMX 6 )^. -C(0)OX 6 . oxo. (C,-C s )alkyi. nttro. cyano, benzyl. 
-S(OUC,-C,)alkyl. iH-tetrazol-5-yl. phenyl, phenoxy. phenylalkytexy. 
halophenyl. methylenedioxy, -N^pC), -NP^CCOXX 6 ). -SCfeNPW). 
-NP^SOrphenyl. ^(X^OaX 6 . -CONX»X». -SO,NX"X". -NX^ 1 * 
-NX 6 CONX 11 X 12 . -NX^NX'V 2 , -N^CfOpc 12 . imidazolyl. thiazotyl and 
tetrazolyl. provided that if A 1 Is optionally substituted with methylenedioxy 
then it can only be substituted by one methyienedtaxy; 

where X 11 Is hydrogen or optidhaBy substituted (Ci-C)alkyl; 

the optionally substituted (Ct-Oalkyl defined for X is 
optionally independently substituted with phenyl, phenoxy, <C r 
CeJalkoxycarbonyi. -S(OMCi-C,)Blkyl. 1 to 5 halogens. 1 to 3 
. hydroxy, 1 to 3 (C^altanoytoxy or 1 to 3 (CvC^toW 
X' 2 Is hydrogen. (d-C^tkyl, phenyl, thiazotyt. ImWazoiyi. furyi or 
thtenyl. provided that when X« Is not hydrogen. X« Is optionally 
substituted with one to three substituente Independently selected from 
the group consisting of CI. F. CHj. OCHs. OCF 3 and CF 9 ; 
or X 11 and X tt are taken together to form -{CH^-LMCHjV; 
L 1 is C(X 2 )(X 2 ). 0, 8(0) m or N(X l ); 
r for each occurrence Is independently 1, 2 or 3; 

X 8 for each occurrence Is independently hydrogen, optionally substituted (C,- 
OBlkyl. or optionally substituted (CrC,)cycloalkyl. where the optionally substituted 
(C-Cjalkyl and optionally substituted (C-Ocycloalkyl in the definition of X 1 are 
optionally independently substituted wtth -S(OUCrCe>a*yl. -CfPJOX 1 . 1 to S 
halogens or 1 to 3 OX 3 ; 

X s for each occurrence is independently hydrogen or (C,-Ce)alkyl; 

X 6 for each occurrence is hdependenUy hydrogen, optionally substituted (Cr 

Cefelkyl. (CrCdhalogenated alkyl. optionaliy substituted (CrOcydoalkyl. or (Cr 

CHialogenatedcyctoalKyl, where optionally substituted (Chalky! and optionally 

substituted (CrCrJcydoalkyl in the definition of X 6 is optionally Independently 

substituted with hydroxy!. (C^alxoxy, carboxyi. CONHj. ^(OMCi-C«>a*y». 

-COrfCrC^alkvt. lH4eirazoW5-yl or 1 or 2 (Ci-C^lkyl-. or 

where there are two X 8 groups on one atom and both X 8 are (d-C^tkyt, the two 

(CrCJalkyl groups may be optionaliy joined and, together with the atom to which the 
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two X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 
sulfur or NX 7 ; 

X 7 is hydrogen or (C r C e )alkyl optionally substituted with hydroxyl; and 
m for each occurrence Is Independently 0, 1 or 2; 
5 with the proviso that 

X 6 and X 12 cannot be hydrogen when it is attached to C(O) or S0 2 in the form 

0(0)*?, C(0)X 12 . SOjX 8 or SOjX 12 ; and 

when R* is hydrogen then R 1 is not -CK=CH-phenyl. 

62. A compound according to claim 61 wherein 
10 wteOorl; 

nfel; 

R 1 is hydrogen, -{CHaMCrCrJcycloalkyl. -{CH^ 1 or <CrC,o)*fcyl where the (d- 
C 10 )alkyl and (C3-C 7 )cycioatkyl groups are optionally substituted with 1 to 3 fluoro 
and A 1 in the definition of R 1 is optionally substituted with 1 to 3 substituents 
15 independently selected from the group consisting of F, CI, Me, methoxy, CF* OCF, 
andOCFjH; 

R 2 is hydrogen, (CrCjallcyl, «VC3)alkyKCrC7)cycloalkyl. Phenyl, or (CcCaJalkyl- 
phenyl where the alky! and phenyl groups are optionally substituted with 1 to 3 
substituents independently selected from the group consisting of F, CF 3l OH and 
20 methoxy. 

63. A compound according to claim 62 wherein wis 1; e is 0; R 1 is 
-CHrpyridyl. -CHrthiazolyl, or -CHrPbenyt optionally substituted with 1 to 3 
substituents independently selected from the group consisting of fluoro and chloro; 
and R 2 is hydrogen, (C,-C 4 )a«cyl or phenyl where the (C-CaialkyI or phenyl groups in 

25 the definition of R 2 is optionally substituted with 1 to 3 substituents Independently 
selected from the group consisting of fluoro, hydroxy or methoxy. 

64! A compound according to daim 63 wherein R 1 is -CHrphenyl and R 2 
is methyl or hydrogen. 

65. A compound according to claim 64 wherein the compound is the 3a- 
30 (R) enantiomer. 

66. A compound acconfing to claim 64 wherein the compound is the 3a- 
(S) enantiomer. 

67. A compound of the formula 
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(CH2) n 



(CHi), 



(III) 

the racemic-diaslereomerie mixtures and optical Isomers of said compounds, 
wherein 

5 Z m a methyl. BOC. CBZ. CF 3 C(0)-, FMOC. TROC. tiftyl. tosyt. CHsC{0)- or 
optionally substituted benzyl which is optionally substituted with methoxy. dimethoxy 
or nitro; 
etoOorl; 

n and w are each independently 0, 1 or 2, provided that w and n cannot both be 0 at 
10 the same time; 

Is hydrogen. -CN. -(CH^NCX 8 )^)^ -{CH^fi^^O^CH^, 
-(CH^NfX^SO^CHWrA 1 . -(Oy^^OjX 6 . ^CH^N^CpJNCX^CHj)^ 1 , 
-{CH^Np^^NtX 6 )^. ^CH^C^N^X 8 ). ^CH^CtOJNfX^CHjJrA 1 . 
-(CH^OJOX 8 . -(CH^OCXCHjJrA 1 . -{CH^OX 9 , -(CH^OqOX 6 . 
15 KCH^CCOKCHjfcAVtCHj),©^ 

-(CHj^CCOX 6 . -(CH^CfOJCCH^rA 1 . -<CH a ) q N(X 8 )C(0)OX». 
-<CH2) q N(X 9 )SO I NpC 9 )(X 8 ). -(CHj^O),,,* 6 . KCH^QUCMaJrA 1 . 
-(C-C^afeyl. -(CHj)rA\ HCH^CrCdcycloalkyl. -{CHArY , -(C 1 -C e )a»cyl. 
^C^YMCHj)^ 1 or^CHaJ^YMCHaWCa-CT^alkyl; 
20 where the alkyl and cycloalkyl groups in the definition of R 1 are optionally 

substituted with (C,-C 4 )alkyl. hydroxy!. (C,-C«)alkoxy, carboxyl, CONH,, 
-S(OUCrCe)alkyl. -CQ2(Ci-C«)alkyl, 1H-tetrazot-5^t or 1 to 3 fluoro; 
Y' is O, SIO)*, -CtOJNX 6 . -CH=CH-. -CaO. -NpflCff)). -C{0)NX?. 
-C(0)0. ^DCtOJNCX 8 ) or -OC(0): 
25 q is 0.1. 2. 3 or 4; 

tte0,1,2or3; 

said-fCH*), group and (CHj), group may each be optionally substituted with 
hydroxyl, (C,-C 4 )alkoxy. carboxyl. -CONH a . -S(OUCt-Ce)alkyl. 
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-CCMd-C^alkyl. 1 H-tetrazol-5-yl, 1 to 3 fluoro or 1 or 2 (d-d)alkyl; 
R 2 Is hydrogen, (C-CaJalkyl^Co-CaJalkyKCa-CaJcycloalkyl, -(d-dJalkyl-A 1 or' A 1 ; 
where the alkyl groups and the cyctoalkyl groups in the definition of R 2 are optionally 
substituted wHh hydroxy!, -0(0)0^ -CfOJNpfipC*), -NPC^PC 8 ). -SfOWd-dJalkyl, 
. 5 -C(0)A 1 , -CCOXX 6 ). CF 3l CN or 1 to 3 halogen; 

A 1 for each occurrence Is independently (CrCrJcydoalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to B-membered ring optionally 
having 1 to 4 heleroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicyclic ring system consisting of a partially 
10 saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to A heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fuRy 
unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 
15 A 1 for each occurrence is independently optimally substituted, in one or 

optionally both wigs If A 1 is a bicyclic ring system, with up to three 
substituents, each substituent independently selected from the group 
consisting of F, CI, Br, I, OCF3, OCF*H, CF 3l CH a , OCH* -OX 6 , 
^OJNpfyX 6 ). -CCOJOX 6 , oxo, (d-d)alkyl. nitro. cyano, benzyl, 
20 -S{0)m{Cr-CG)alky!, 1H-tetrazol-5-y1, phenyl, phenoxy, phenylalkylaxy, 

haJophenyl, methylenedioxy, -NfX 6 )^), *\[Y?)Z{0)V?), -SOjNpfyX?), 
-N(X^SOrPhenyl, -NpfisdX 8 , -CONX 11 X 12 , -SQaNX^X 12 . -NX^OjX 12 , 
-NXtONX'W 2 , -NtfSOjNX'V 2 , ^CtOpc 12 , imidazolyl, thiazolyl and 
tetrazolyl, provided that if A 1 is optionally substituted with methylenedioxy 
25 then it can only be substituted with one methytenedioxy; 

where X 11 is hydrogen or optionally substituted (d-d)alkyl; 

the optionally substituted (d-Ce)aIkyi defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (Cr 
Ca)alkoxycarbonyl t -$(0) m (d-d)alkyl, 1 to 5 halogens, 1 to 3 
30 hydroxy, 1 to 3 (d-do)alkanoyk>xy or 1 to 3 (Ct-C«)alkoxy; 

X 12 is hydrogen, (d-Ce)alky!, phenyl, thiazolyl, imidazolyi, fury! or 
thienyl, provided that when X 12 is not hydrogen, X 12 is optionally 
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substituted with one to three substituenls independently selected from 
the group consisting of CI, F t CH 3l OCHj, OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form -(CHJrLMCHaJr; - 
L 1 te C(X 2 )(X 2 ), O, S^UorNpC 2 ); 

5 r for each occurrence is independently 1 , 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (C r 
Ce)alkyl, of optionally substituted (CVCrJcycioalkyl, where the optionally substituted 
(d-CelaOcyl and optionally substituted (Cj-C^cycloalkyl in the definition of X 2 are 
optionally independently substituted with -$(OUCi-Ce)aIkyl, -C(0)OX 3 , 1 to 5 

10 halogens or 1 to 3 OX 3 ; 

X 3 for each occurrence is independently hydrogen or (Ci-C^alkyt; 
X 6 for each occurrence is independently hydrogen, optionally substituted (C r 
C e )alky1, (CrC*)halogenated alkyi, optionally substituted (Crdjcydoallcyl, or (Cr 
C 7 )-halogenatBdcycioalky1, where optionally substituted (Ci-Ce)alkyl and optionatty 

15 substituted (CyCy^cloaJkyl in the definition of X s is optionally independently 
substituted with hydroxyl, (d-C^alkoxy, carboxyl, CONH 2 , -S(0) ro (C,-Ce)aikyt, 
-C0 2 (C 1 -C 4 )alkyt, 1H-tetrazol-5-yl or 1 or 2 (CrC^aOcyt or 
where there are two X 8 groups on one atom and both X 6 are (C,-Ce)alkyl, the two 
(C^-C 6 )alkyl groups may be optionally joined and, together with the atom to which the 

20 two X 6 groups are attached, form a 4- to S- mem be red ring optionally having oxygen, 
suHiirorNX 7 ; 

X 7 is hydrogen or (CrCe)alkyl optionally substituted with hydroxyl; and 
m for each occurrence is independently 0, 1 or 2; 
with the proviso that 

25 X 6 and X 12 cannot be hydrogen when ft is attached to C(0) or SOa in the form 

CXOJX 6 , C(0)X 1l > S0 2 X* or SOjX 12 ; 

when R 2 is hydrogen than R 1 is not *CH=CH*phenyi; 

when R 2 is H and R 1 is -CHyCH^CH-Ph, then Z 100 is not BOC; 

whenR 2 lsHandR 1 isthenZ 100 isnotBOC; . 
30 when R 2 is H and R 1 is -CNr^CHs)*^. then Z 100 Is not BOC; and 

when R 2 Is phenyl and R 1 is -CH 3 . then Z 100 is not CH 3 C(0)-. 
68. A compound according to claim 67 wherein 

wisOoM; 
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nia 1; 

Z ,0 ° Is BOC, methyl, benzyl or CBZ; 

R 1 Is hydrogen, ^CH^CyCT^cloalkyl, -(CHJrA 1 or (Ci-C, 0 )afeyl where the (C r 
C t0 )alkyl and (CVC^cydoatkyt groups are optionally substituted with 1 to 3 fiuoro 
5 and A 1 in the definition of R 1 is optionally substituted with 1 to 3 substituents 
independently selected from the group consisting of F, CI, Me, OMe, CF 3 , OCF 3 and 
OCF 2 H; 

R 2 is hydrogen, (d-C a )alkyl, -{C,rC3)alkyHC3-C 7 )cycloalkyl, phenyl, or -{d-dyalkyl- 
phenyl where the alkyl and phenyl groups are optionally substituted with 1 to 3 
10 substituents independently selected from the group consisting of F, CF> OH and 
OMe. 

69. A compound according to daim 68 wherein Z 100 Is BOC; w is 1 ; e Is 0; 
R 1 Is -CHz-pyridyl, -CHrthiazoryl, or -CHrphenyl optionally substituted with 1 to 3 
substituents independently selected from the group consisting of fiuoro and chtoro; 

16 and R 2 te hydrogen. (C,-C 4 )alkyi or phenyl where the (CrC^alkyl or phenyl groups In 
the definition of R 2 is optionally substituted with 1 to 3 substituents independently 
selected from the group consisting of fiuoro, hydroxy or methoxy. 

70. A compound according to claim 69 wherein R 1 is -CHrphe nyl and R 2 
Is methyl or hydrogen. 

20 71. A compound aeconfing to daim 70 wherein the compound is the 3a- 

(R) enantiomer. 

72. A compound according to daim 70 wherein the compound is the 3e- 
(S) enantiomer. 

73. A compound of the formula 

25 

O X 4 

i T i 1 I v 

R 2 

<IV) 
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the racemic-diastereomeric mixtures and optical isomere of said compounds, 
wherein 

Z 200 is t-BOC, CBZ, CFfi(Oy, FMOC, TROC, trityl, tosyt or optionally substituted 
benzyl which Is optionally substituted with methoxy, dimethoxy or nitro; 
5 elsOorl; 

n and w are each Independently 0. 1 or 2. provided that w and n cannot both be 0 at 

the same time; 

Y is oxygen or sulfur, 

R 1 is hydrogen, -CN. -(CH 2 ),N(X 6 )C<0)X , \ -(CH^N^JCtOKCH,),* 1 , 
10 -<CH 2 ) q N(X 6 )SO ! (CH a ) r A\ -(CH^P^SOaX 6 . KCH 2 ) q N(X 6 )C(0)N(X s )(CHi)pA 1 . 
-iCH&HQfiCiOWW. -{CH 2 ),C(0)N{X 8 )(X B ) > -{CH^C^NfX^CHa)^ 1 , 
-(CHjHCCOOX 6 . ^H^CCOJCHCHJrA 1 , -(CHj^X*. -(CHa^OCfOJX 8 . 
^CH2),0C(O)(C.Ha)rA\ -{CH^OC^MpCjtCHjJrA 1 . KCHjJqOCfOMX 6 )^, 
-{CH^CWX*. -{CH^CIOWCH^ 1 , -(CH^OChCtOOX 4 , 
15 KCH l y,N(X^SO a N(X*)(X^,HCHa)^OWC•,KCH a )^OUC»^^)^A , , 

KCrC 10 )alkyl. -(CH^a\ -(CH^KCrCrJcycloalkyl. -(CI^YMCf-Cdelkyt. 
-(CHjJg-Y'KCHJfA 1 or-tCH^-YMCHjWCrCrJcyctoalkyl: 

where the alkyl and cydoalkyl groups In the definition of R 1 are optionally 

substituted with (C,-C 4 )a1ky1. hydroxyl. (C-C^alKoxy, carboxyl. CONH a . 
20 -S<OWCi-Ce)alky1. ^0 2 (C,-C 4 )alkyl ester, IH-tetrazol-5-yl or 1 to 3 fluoro; 

Y 1 is O, S(0)„. -CCOJNX 6 , -CH=CH-. -C=C-. -N(X")C(0). -C(0)NX?, 

-C(0)0. -OC^NOC 6 ) or-OC{0); 

q is 0. 1, 2. 3 or 4; 

tls0,1.2or3; 

26 said (CHj), group and (CHj), group may each be optionally substituted with 

hydroxyl, (C,-C 4 )altoxy. carooxyl. -CONHa, •S(0) m (C r C B )alkyl. 
-CO a (CrC 4 )all<yl. 1H-tetrazol-5-yl, 1 to 3 ftuoro or 1 or 2 (d-C 4 )alkyl; 
R* is hydrogen. (C,-Ce)alkyt. -((VC^altyKCrC^oalkyl, -{Ct-C^alkyfcA 1 or A 1 ; 
where the alkyl groups and the cydoalkyl groups in the definition of R a are optionally 
30 substituted with hydroxyl. -C(0)OX 8 . -C(0)N(X e XX 6 ). -NOfitX 6 ). -StOUCi-CJalkyl. 
.0(0^. -CtOJpC 9 ). CF,, CN or 1 to 3 halogen; 
R 3 is A 1 . (C,-Co)a»kyl. -{CrCeJalkyUA 1 , -(C^aOcyHCrCTjcydoalkyl. 
KCt^alkyl-xMC-C^alkyl, -{C^all^xMC^alkyl^ 1 or 
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.(CrCjJalkyl-XMC^alkyHCrCTjcydoalkyl; 

where the eikyl groups in the definition of R 3 is optionally substituted with 
-SCOUC^alkyl, -CfOpX 3 , 1 to 5 halogens or 1 to 3 OX 3 ; 
X 1 is O. S(0) m , -N(X 2 )C(0)-, -C(0)N(X 2 )- t -OC<0)-. -C(0)0- f -CX**CX 2 -, 
5 -N(X 2 )C(0)0-.-OC(0)N(XVor-C^C-; 

R* b hydrogen, (C r C e )alkyl or (Cj-CrJcydoalkyl, or R 4 Is taken together with R 3 and 
the carbon atom to which they are attached and form (C 5 -C 7 )cydoalkyl, (C r 
C 7 )cyc!oalkeny1, a partially saturated or fully saturated 4- to B-membered ring having 
1 to 4 heteroatoms independently selected from the group consisting of oxygen, 
10 sulfur and nitrogen, or is a bicyclic ring system consisting of a partially saturated or 
fully saturated 5- or 6-membered ring, fused to a partially saturated, fully unsaturated 
or fuDy saturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
Independently selected from the group consisting of nitrogen, sulfur and oxygen; 
. X 4 is hydrogen or (Ci-C^alkyt or X 4 is taken together with R 4 and the nitrogen atom 
15 to which X 4 is attached and the carbon atom to ••• .n R 4 is attached and form a five 
to seven membwi * ng; 

R e is a bond or is (CHj) - (CH * ; 

where a and bare independently 0, 1.2 or 3; 

X 8 and X s * are each independently selected from the group consisting of 
20 hydrogen, trifluoromethyl, A 1 and optionally substituted (Ci-C e )alkyl; 

the optionally substituted (d-Ce)aftyt in the definition of X s and X to is 
optionally substituted with a substituent selected from the group 
consisting of A 1 , -OX 2 , -SPU^-C^lloA -CfOJOX 2 , (Cr 
C 7 )cydoalkyl. -N(X*)(X 2 ) and -CtONpc 2 )^ 2 ); 
25 or the carbon bearing X 5 and X s * forms an aikytene bridge with the nitrogen 

atom bearing Z 200 and R 8 where the aDcyfene bridge contains 1 to 5 carton 
atoms provided that X* cr X 5 * but not both may be on the carbon atom and 
Z 200 or R* but not both may be on the nitrogen atom: 
or X s is taken together with X s * and the carbon atom to which they are 
30 attached and form a partiaQy saturated or fully saturated 3- to 7-membered 
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ring, or a partially saturated or fully saturated 4- to 8-membered ring having 1 
to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen; 

or X 5 is taken together with X* and the carbon atom to which they are 
5 attached and form a bicydic ring system consisting of a partially saturated or 

fully saturated 5- or 6-membered ring, optionally having 1 or 2 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and 
oxygen, fused to a partially saturated, fully saturated or fully unsaturated 5- or 
6-membered ring, optionally having 1 to 4 heteroatoms Independently 
10 selected from the group consisting of nitrogen, sulfur and oxygen; 

2 1 is a bond, O or N-X 2 , provided that when a and b are both 0 then Z 1 is not 
N-X*orO; 

R 8 Is hydrogen or optionally substituted (Ci-Ce)alKyt; 

where the optionally substituted (C,-Cs}a1kyl in the definition of R 1 is 
15 optionally independently substituted with A 1 , -CtOJCMCi-CaJalkyl, -S(OWCr 

QOalkyl. 1 to 5 halogens. 1 to 3 hydroxy, 1 to 3 OC<0)(CrC 10 )alkyl or 1 to 3 
(C^-C^alkoxy; or 

A 1 for each occurrence is independently <C r C^)cydoalkenyl, phenyl or a partially 
saturated, fully saturated or fully unsaturated 4- to 8-membered ring optionally 
20 having 1 to 4 heteroatoms independently selected from the group consisting of 
oxygen, sulfur and nitrogen, or a bicydic ring system consisting of a partially 
saturated, fully unsaturated or fully saturated 5- or 6-membered ring, optionally 
having 1 to 4 heteroatoms independently selected from the group consisting of 
nitrogen, sulfur and oxygen, fused to a partially saturated, fully saturated or fully 
25 unsaturated 5- or 6-membered ring, optionally having 1 to 4 heteroatoms 
independently selected from the group consisting of nitrogen, sulfur and oxygen; 

A 1 for each occurrence is independently optionally substituted, in one or 
optionally both rings tf A* is a bicydic ring system, with up to three 
substituents, each substituent independently selected from the group 
30 consisting of F, CI, Br, I. OCF 3 , OCF 2 H, CF 3 , CH* OCH* -OX 6 , 

-CtONpOfX 8 ). -C^OX 8 , oxo, (Ci-Cfljalkyl, nitre, cyano, benzyl, 
-S(OWCi-Ce)aJ]cyl, IH-tetrezd-S-yl, phenyl, phenoxy. phenylalkyloxy, 
hatophenyl. methylenedioxy, -NfX^pC 6 ), -N(tf)C(0)tf) t -SOjNPC 8 )^). 
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-N(X 6 )SO r phenyl. 44Q?)S0 2 X S , -CONX 11 X 12 , -SC^NX^X 12 , ^SOaX 12 , 
-NX 6 CONX 11 X 12 , -NX 6 S0 2 NX 11 X 12 , -NX^OJX' 2 . imidazolyl, thiazolyl and 
tetrazolyl. provided that if A 1 is optionally substituted with methylenedioxy 
then it can only be substituted with one methylenedioxy; 
5 where X 11 is hydrogen or optionally substituted (Ct-Ce)alkyt; 

the optionally substituted (CrCe)alkyl defined for X 11 is 
optionally independently substituted with phenyl, phenoxy, (C r 
C e )a1koxycarbonyt, -S(0) m (d-Ce)a!kyl, 1 to 5 halogens, 1 to 3 
hydroxy, 1 to 3 (C r C 10 )aHcanoy1oxy or 1 to 3 (d-CeJalkoxy; 
10 X 12 is hydrogen. (d-C^a'W. phenyl, thiazolyl, imidazolyl. fuiyl or 

thienyl, provided that when X 12 Is not hydrogen, X 12 is optionally 
substituted with one to three substituents independently selected from 
the group consisting of CI, F, CHa, OCH* OCF 3 and CF 3 ; 
or X 11 and X 12 are taken together to form ^CHaVLMCHjV; 
15 L 1 is C(X 2 )(X 2 ), O, S(0) B or N(X 2 ); 

r for each occurrence Is Independently 1, 2 or 3; 

X 2 for each occurrence is independently hydrogen, optionally substituted (d- 
Ce)a!kyt, or optionally substituted (CrC 7 )cydoalkyl ( where the optionally substituted 
(CrCe)alkyl and optionally substituted (C r C 7 )cycloatkyl in the defmUon of X 2 are 
20 optionally independently substituted with -S(0)„,(d-Ce)aIkyl, -C(0)OX 3 ( 1 to 5 
halogens or 1 to 3 -OX 3 ; 

X 9 for each occurrence is independently hydrogen or (d-d)alkyl; 

X 6 for each occurrence is Independently hydrogen, optionally substituted (d- 

Ce)alkyl, (CrC e )ha»ogenated alkyl, optionally substituted (d-C/todoalkyl, or (Cy- 
25 dHialogenatedcycloalkyl, where optionally substituted (C 1 -C e )alkyl and optionally 

substituted (d-Crfcyctoalkyi in the definition of X 8 is optionaRy independently 

substituted with hydroxyl, (C t -C 4 )alkoxy, carboxyt, CONH 2 . -SCOMCi-dJalkyt, 

•COj(C r C 4 )alkyl f 1H-tetrazol-5-yl or 1 or 2 (C^alkyt or 

when there are two X 6 groups on one atom and both X 6 are (d-Ce)alky1. the two (d- 
30 Ce)afkyl groups may be optionally joined and, together with the atom to which the two 

X 6 groups are attached, form a 4- to 9- membered ring optionally having oxygen, 

sulfur or MX 7 ; 

. X 7 is hydrogen or (d-Ce)alkyl optionally substituted by hydroxyl; and 
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m for each occurrence is independently 0, 1 or 2; 
with the proviso that: 

X 6 and X 12 cannot be hydrogen when it is attached to C(0) or S0 2 in the form 
CfOJX 6 , C(0)X 12 . SOpC 6 or S0 2 X 12 ; and 
5 when R 6 is a bond then L is N(X 2 ) and each r in the definition -{CH^-L^C^r is 2 or 
3. 

74. A compound according to claim 73 wherein e is 0; Y is O; R 1 is 
-CHr phenyl; R 2 is methyl or hydrogen; n is 1; wis 1; R 3 is -CHrO-CH r phenyl; R 4 is 
hydrogen; X 4 is hydrogen; R 8 is -C(CH a )r; Z 200 is BOC and R e is hydrogen. 
10 75. . A compound according to claim 56 wherein 

R 4 is hydrogen; a is 0; n is 1; w ts 1; e is 0; 

X s and X s * are each independently, hydrogen, methyl or hydroxym ethyl, provided 
that when X 9 is hydrogen then X s * is not hydrogen; 
R 7 and R° are each hydrogen; 
15 Y is oxygen; 

R 2 is hydrogen, methyl, ethyl, propyl, l-propyl, t-butyl, -CH2CF3, CF 3 or -CHr 

cyclopropyl; 

R 1 is CHj-A 1 ; . 

where A 1 In the definition of R 1 is phenyl, thlenyl, thiazotyi, pyridyl or pyrimidyl 
20 which is optionally substituted with one to three substHuents, each substftuent 

being independently selected from the group consisting of F, CI, Me, OMe, 

CF a , OCF 3 and OCFjH; and 
R 3 is phenyl-CHrO^Hr, phenyHCH^r, 3-indolyK;H r , thienyW^rOCHr. 
thiazolyWHrO-CHr , pyridyl-CHrO-CHr , pyrtmkJy W>V<>CHr or phenyl-O-CHr 
25 CH 2l where the aryl portion is optionally substituted with one to three substttuents, 
each eubstituent being independently selected from the group consisting of F, CI, 
Me, OMe, CF* OCF 3 and OCF 2 K 

76. A compound according to claim 75 
wherein X 5 and X* are each methyl; 
30 R 2 is methyl, ethyl, or -CHjCF* 

A 1 is phenyl optionally substituted with one to three substrtuents, each substituent 
being independently selected from the group consisting of F. CI, Me, OMe, CF 3l 
OCF3 and OCFjH; 
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R 3 is phenyl-CHrO-CHr, phenyKCHJr or thienyl-CHrO-CHr where the aryl 
portion Is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, CI, Me, OMe, CF 3l OGF 3 and 
OCF2H. 

5 77. A compound according to claim 75 

wherein X 5 and X 68 are each methyl; R 2 is methyl, ethyl, or CH 2 CF 3 ; 
A 1 is 2-pyridy) or 3-pyridyl optionally substituted with one to two substituents, each 
substituent being independently selected from the group consisting of F, CI, Me, 
OMe, CF 3 , OCF3 and OCF*H; 

10 R 3 is phenyWHrO^Hr. phenyHCHaV or thienyl-CHrOOV where the aryl 
portion is optionally substituted with one to three substituents, each substituent being 
independently selected from the group consisting of F, a, Me, OMe, CF 3) OCF 3 and 
OCF2K 

78. A compound according to damn 75 

1 5 wherein X 5 and X 6 * are each methyl; R 2 is methyl, ethyl, or CHjCF 3 ; 

A 1 is phenyl optionally substituted with one to three substituents, each substituent 
being independently selected from the group consisting of F, CI, Me, OMe, CF 3 , 
OCF 3 and OCF 2 H; R 3 Is 2-pyMylCHrOCH r > or SijyridyWCIVO-CHr where the 
aryl portion is optionally substituted with one to two substituents, each substituent 

20 being independently selected from the group consisting of F, a, Me, OMe, CF 3 , 
OCFaandOCFjH. 

79. A compound according to daJm 77 having the formula 




the racemio-diastereomehc mixtures and optical isomers of said compounds wherein 
25 R a is methyl; A 1 is 2-pyridyl; and R 3 is -CHrO^rphenyi; 

R 2 is CH,CF 3 : A 1 is 2-pyridyl; and R 3 is -OM^HT^cWoro-phenyl; 
R 2 Is CH,CF 3 ; A 1 is 2-pyridyi; and R 3 is -CHrC^Hr4^oro-phenyt; 
R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 Is -CHr0^ r 2 ( 4^i-chloro-phenyl; 
R 2 is CH2CF3; A 1 is 2-pyridyl; and R 3 Is ^HjKM^r^loro-thiophene; or 
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R 2 is CH 2 CF 3 ; A 1 is 2-pyridyl; and R 3 is ^HrO-CH 2 -2,4-dhfluoro-phenyL 

80. The diastereomeric mixture of a compound according to daim 79 
where the compound is 2-amino^-[1-{RHeraryloxymetrryl-2-p 
(^S)-pyridirh2-yime^ 

5 ethylJ-2-methyl-propionamWe. 

81 . The compound according to claim 80 where the compound is 

2-amino4H1 -<R^benzylo^met^ 

2 t 3,3aA6J^exahydro-pyrazolo[4>c]pyri^ 

propionamlde. 

10 62. The compound according to claim 80 where the compound is 

2-Am'mo-NHHR>-benzyioxy^ 
2,3 t 3a,4 l 6J-hexahydro-p7razolo^ 
propionamlde. 

83. The diastereomeric mixture of a compound according to daim 79 

1 5 where the compound Is 2-amino-N«{1 -{RH3^loro-benzyloxy methy l>-2-oxo-2-{3- 
oxo^aKR,SH>yridirv-2-ytrneth^ 
pyrazolo[4,3-c Jpyridir^yg-etoyl)-2-methy^ 

84. The compound according to daim 83 where the compound » 2- 
amino-N^1-(RM3<htoro-^ 

20 2-(2,2 i 2-trifluoro^myi)-2A3a A6/7^ lpyridir»-5-yl>ethyl>-2- 
methyl-propionamide. 

85. The compound according to claim 83 where the compound h 2- 
amtno4HMRM3^oro-benzytoxyrr«^ 
2-<2 f 2 f 2-trifluoro-ethy^ 

25 methyl-pro piortamide. 

86. The diastereomeric mixture of a compound according to daim 79 
where the compound is 2-amino-rH1^M4<htoro-benzy^^ 
oxo^a-^S^yritfr^-ylmeth^^ 

pyrazolo[4,3-c lpyridirH5-yl}^yIh2^thyH)rop^ 
30 87. The compound according to claim 88 where the compound is 2- 

amino-r>H1-{RM4-chtoro^e 

rnethyl-2-{2 i 2 l 2-trmuoro-eth^ ]pyridin-5-yQ- 
ethyl>2-methy)-propionamide. 
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68. The compound according to claim 86 where the compound is 2^ 

methyW^^-trifluoro^thyty^.S.SaABJ^ex 
ethyl}-2-methyi-prDpionamide. 
5 89. The diastereomeric mixture of a compound according to claim 70 

where the compound is 2^mino-^1-(RH2,4^ichtoro^en2yloxymethyi)*2^xo-2^ 
oxo-3a^R f S)^yridln-2-ylmethy»-2^2 f 2 r 2-tnfluorb^ 
pyra2o!o(4,3H:]pyridin*5-ylJ^yI}-2-methyl-prof»onamide. 

90. The compound according to ctaim 89 where the compound is 2- 
1 0 amino-N^HR)-(2 ( 4^ichloro-benzylo^ 

ytmethyW-P^-tn^oro^thy^^ 
ethy)}-2-methyt-pn)P<onamtde. 

91 . The compound according to claim 89 where the compound is 2* 
amino-N-{1 KRH2,4KJichJoro^nzytaxyrre^ 

15 ylmethyMK2,2,2-trifluorD-eth^^ 
ethyf}-2-methyt-propionamide. 

92. The diastereomeric mixture of a compound according to claim 79 
where the compound is 2-amir>o^HRW4^oro^lo^ 
oxo-243^xo^»KR ( S)^din-2-ylme^ 

20 hexahydn>pyrezoloI3 t 4K:lpyn^in-6-yf]-^hy^ 

93. The compound according to claim 92 where the compound is 2- 
arrono^HRM4-chtoro-thiophen^ 
pyrtdn-2-ylmethyl-2K2,2,2^uoro^thyt)-2,3 l 3a,4 l 57^ 
c]pyridin^y1}-ethyl}-2-methyl^rcpionan^^ 

25 94. The compound accordng to ciaim 92 where the compound is 2^ 

amtno-hK1-(RH4^toro^ophen-2^^ 

pyridln-2^lmetoyW^2Z2-tn^^ 

c)pyrklin^yi}^thyl}-2-methyl-proplonamide. 

95. The dlastereomeric mixture of a compound according to claim 79 
30 where the compound is 2^mmo^HRM2,4^ifluoro^nzytoxym 

oxo^a-(R,S)^yridin-2-ylmethy^ 

pyrazolo[4,3^]pyridin^yl}^thyl)"2-methyt-propfonamide. 
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96. The compound according to claim 95 where the compound Is 2* 
amino-N^1-(RH2.4-difluoro4>enzyto 
ylme%L2^2 f 2,2-trifluoro^thyl)-2,3^ 
ethy1}~2-methyi-propionamide. 
5 97. The compound according to claim 95 where the compound is 2" 

amino-hH1-{RM2 l 4-dinuoro4>enzyloxymeto^^ 
ytmethyt-2-<2.2,2^rifluoro-ethy^ 
ethyl^2-methyi-propionamide, 

98. A compound according to daim 8 having the formula 




the racernio-diastereomeric mixtures and optical isomers of said compounds wherein 

R 1 Is -CH r phenyl, R 2 is methyl and R 3 is -{CH^-phenyl; 

R* is -CHz-phenyl, R 2 is methyl and R 3 is 3-indolyhCH r ; 

R 1 is -CHrphenyl, R 2 is ethyl and R 3 b 3-indotyKJH r ; 
15 R 1 Is -CHr^fluoro-phenyl, R 2 is methyl and R 3 is 3-indolyl-CHr; 

R 1 is -CHrphenyl, R 2 is methyl and R 3 is -CHrO-CHrphenyl; 

R 1 Is -CHrphenyl, R 2 is ethyl and R 3 is -CHrO-CHrf>henyl; 

R 1 is -CHrPhenyl, R 2 Is -CHaCFj and R 3 is -CHrCVCHrPhenyl; 

R 1 is -CH2-4-fluoro-phenyl R 2 is methyl and R 3 is -CHrOO^-phenyl; 
2D R 1 is -CHrphenyl, R 2 is t-buty! and R 3 Is -CHrO^Hrphenyl; or 

R 1 Is -CHrPhenyl. R 2 is methyl and R 3 is ^HrO^ra^Wfluoro-phenyl. 

99. The diastereomeric mixture of a compound according to daim 98' 
where the compound is 2-amino-N-[2-<3a-(R f S)-benzyl-2Hm^ 
hexahydro-pyrazolo l4,3-c]pyridin-5-yl}-1 -(RH3.4-dlfluoro-benzyloxyfnethyl)-2-oxo- 

25 ethy|}-2-methy>-propion amide. 

1 00. The compound according to daim 99 where the compound is 
2-am!no-N-PK3a-<R)-benzyW-methy^ 
clpyridin^ylH^M3.4-difluoro4>er^ 

proptonamlde. 
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101 . The compound according to dalm 99 where the compound is 

2-amino-N-[2-(3a-(SH>erttyW-me^ 

c]pyridin-&-ylMKRM3.^ ,fluor ^ 
propionamide. 

5 102. A compound according to darm 41 wherein R 1 is -CH r phenyi; R 2 is 

hydrogen or methyl and R 3 is -CrVO-CHrphenyl. 

103. A method according to ciaim 50 wherein the disease or condition is 
congestive heart failure. 

104. A method according to claim 50 wherein the disease or condition is 
1 0 frailty associated with aging. 

105. A method according to claim 51 wherein the method is for 
accelerating the recovery of patients having undergone major surgery. 

106. A method according to claim 51 wherein the method is for 
accelerating bone fracture repair. 

15 107. A method for increasing muscle mass, which method comprises 

administering to a human or other animal in need of such treatment an amount of a 
compound of claim 1 which is effective in promoting release of endogenous growth 
hormone. 

108. A method for the treatment of osteoporosis according to claim 53 
20 wherein the bisphosphonate compound is ibandronate. 

109. A method according to claim 59 wherein the estrogen agonist or 
antagonist is ris^4-fluoro^henyt)^^ 

tetrahydrcwiaphthalene-2-ol; («)<«^henyl-544-(2-pym^ 
5 ( 6 l 7,8-tetrahydro-naphthatene-2-ol; ris^pheny^544^2-fyrroltf 

25 phenyg^,6J,84etrahydio^ cte-Hff-pyrrotodinoetho^ 

pheny*-e-hydraxy-1 A3 l 4-tetrahydro-naprrthalene; l^^yrToMnoethoxyphw 
(4*-fluorophenyiye-hydroxy-1 ,2,3,4-tetrahydrdsoqulndline; cte^{4-hydroxypheny0-5- 
[4^2-piper1din-1-yl*th^^ or 
H4'i>yrTOlkjinoiethoxypher^ A3,44etrahydroHsoquinofine. 

30 110. A method for promoting growth in growth hormone deficient children 

which comprises administering to a growth hormone deficient child e compound of 
datm 1 which is effective in promoting release of endogenous growth hormone. 
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JP 


2569147 B 


19-06-96 




JP 


7697367 A 


11-84-95 




SI 


9368647 A 


38-89-94 




AU 


673552 B 


14-11-96 




AU 


5232693 A 


23-86-94 




B6 


99716 A 


31-81-96 




CA 


2118676 A 


12-86-94 




CN 


1692871 A 


14-89-94 




CZ 


9561514 A 


13-12-95 




CZ 


9561515 A 


13-12-95 




EP 


6615977 A 


21-69-94 




FI 


952862 A 


69-86-95 




FI 


952863 A 


69-66-95 i 




HU 


9566324 A 


28-69-95 




HU 


73228 A 


29-87-96 




HU 


72876 A 


28-83-96 . 




JP 


2569536 B 


19-66-96 




JP 


6263737 A 


28-09-94 




NO 


952294 A 


18-88-95 




NO 


952295 A 


16-68-95 




NZ 


258412 A 


29-61-97 




PL 


369331 A 


62-10-95 




PL 


369332 A 


62-16-95 




SI 


9368646 A 


36-89-94 
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INTERNATIONAL SEARCH REPORT 

tfifarauaao on pjoas (lady members 



Ho 



PCT/1B 96/01353 



atcd in tuich report 



pubUaaon 



mcnbcr(s) 



EP 6662481 A 



SK 
WO 
WO 
US 
ZA 
ZA 



75995 
9413696 
9419367 
5536716 
93G9Z7Z 
93G9Z74 



68-11-95 
23-66-94 
61-69-94 
16-67-96 
68-68-94 
68-08-94 



PE 2221888 A 



16-11-72 



NONE 
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